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[1] DNA strand breaks induced by near-zero-
electronvolt electron attachment to pyrimidine nucle-
otides
Xiaoguang Bao, Jing Wang, Jiande Gu, and Jerzy
Leszczynski
Proceedings of the National Academy of Sciences of The
UnitedStates of America (IF 10. 231)

2006, 103: 5658-5663.

To elucidate the mechanism of DNA strand breaks by
low-energyelectrons (LEE), theoretical investigationsof
the LEE attachment—inducedC (5’ )-0(5") sigmabondbreak-
ing of pyrimidine nucleotides (5" —dCMPH and 5" —dTMPH)

were performed by using the B3LYP/DZP++ approach.

Theresults indicate that the pyrimidine nucleotides are
able to capture electrons characterizedby near—0-eVen—
ergy to formelectronically stableradical anions inboth
the gas phase and aqueous solution. The mechanism of
the LEE-induced single—strand bond breaking in DNA
might involve the attachment of an electron to the bases
of DNA and the formation of base—centered radical an—
ions inthefirst step. Subsequently, theseradical anions
undergo either C-0or glycosidic bond breaking, yielding
neutral ribose radical fragments and the corresponding
phosphoric anions or base anions. The C-0 bond cleav—
age 1s expected to dominate because of its lowactivation
energy. Inaqueous solutions, the significant increases
intheelectronaffinitiesof pyrimidinenucleotidesensure
the formationof electronical lymore stableradical anions
of thenucleotides. The lowactivation energybarriers for
theC(5")-0(5") bond breaking predicted in this work are
relevant when the counterions are close enough to the

phosphate moiety of DNA.

[2] TarFisDock: a web server for identifying drug
targets with docking approach
Honglin Li, Zhenting Gao, Ling Kang, Hailei Zhang, Kun
Yang, Kungian Yu, Xiaomin Luo, Weiliang Zhu, Kaixian
Chen, Jianhua Shen, Xicheng Wang, and Hualiang Jiang
Nucleic Acids Research (IF 7. 552)
2006, 34: W219-W224.
TarFisDock is a web—based tool for automating the pro—

cedure of searching for small molecule—protein interac—

tionsovera large repertoireof protein structures. Itof—
fersPDID (potential drug target database), atarget data—
base containing 698 protein structures covering 15 thera—
peuticareasandareverse 1igand-proteindocking program.

Incontrast to conventional 1igand—proteindocking, re—
verse ligand—protein dockingaims to seek potential pro—
tein targetsby screeninganappropriateproteindatabase.

The input file of this web server is the small molecule to
be tested, in standard mol2 format; TarFisDock then
searches for possiblebinding proteins for the given small
molecule by use of adocking approach. The ligand’ srotein
interaction energy terms of the programDOCK are adopted
for ranking the proteins. To test thereliability of the
TarFisDock server, we searched the PDTD for putative
binding proteins for vitamin E and 4H-tamoxifen. The top
2 and 10% candidates of vitamin Ebinding proteins iden—
tified by TarFisDock respectively cover 30 and 50% of
reported targets verified or implicated by experiments;
and 30 and 50% of experimental ly confirmed targets for
4H-tamoxifen appear amongst the top 2 and 5% of the
TarFisDockpredictedcandidates, respectively. Therefore,

TarFisDockmay beauseful tool for target identification,

mechanism study of old drugs and probes discovered

fromnatural products.

[3] Electron Attachment-Induced DNA Single
Strand Breaks: C,-O, c-Bond Breaking of Pyrimi-
dine Nucleotides Predominates
Jiande Gu, Jing Wang, Jerzy Leszczynski
Journal of The American Chemical Society (IF 7. 419)
2006, 128:9322-9323.

A detailed understanding of DNA strand breaks induced
by low energy electrons (LEE) isof crucial importance for
the advancement of many areas of molecular biology and
medicine. To elucidate the mechanism of DNA strand
breaksbylEEs, theoretical investigationsof theelectron
attachment—induced G, —03, o-bond breaking of the pyrimi—
dine nucleotides have been performed. Calculations of
2’ —deoxycytidine—3" —monophosphate and 2’ -
deoxythymidine—3" -monophosphate in their protonated
form (denoted as 3’ —dCMPH and 3’ —dTMPH) have been
carried out with the reliably calibrated B3LYP/DZP++
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theoretical approach. Our results demonstrate that the
transfer of the negative charge from the w—orbital of the
radical anion of pyrimidines to the DNA backbone does
not pass through the N1-glycosidic bond. Instead, the
migration of the excessive negative charge through the
atomic orbital overlap between the G, of pyrimidine and
the C; of ribose most likely represents pathway that
subsequently leads to the strand breaks. The proposed
mechanism of the LEE-induced single strand breaks in
DNA assumes that the formation of the base—centered
radical anions is the first step in this process.

Subsequently, theseelectronically stableradical anions
may undergo either C-0 bond breaking or N-glycosidic
bond rupture. The present investigation of 3’ —dCMPH
and 3’ —dIMPHyields an energy barrier of 6. 2-7. 1 kcal/mol
for the C,—0, o—bond cleavage. This ismuch lower than
the energy barriers required for the C,—0, o-bondand the
Nl1—glycosidic bond break. Therefore, we conclude that
the Cy —03, o-bond rupture dominates the LEE-induced
single strand breaks of DNA.

[4] Near O eV electrons attach to nucleotides
Jiande Gu, Yaoming Xie, and Henry F. Schaefer
Journal of The American Chemical Society (IF7.419)
2006, 128: 1250-1252.
To elucidate the mechanism of the nascent stage of DNA
strand breakage by low—energy electrons, theoretical
investigationsof electronattachment tonucleotideshave
been performed by the reliably cal ibrated B3LYP/DZP++
approach (Chem. Rev. 2002, 102, 231). The2 —deoxycytidine—
3’ -monophosphate (3’ -dCMPH) and its phosphate—
deprotonated anion (3° —dCMP (-)) have been selected
herein as models. This investigation reveals that 3’ —
dCMPH is able to capture near 0 eV electrons to form a
radical anion which has a lower energy than the corre—
sponding neutral species inboth the gas phase and aque—
ous solution. Theexcesselectrondensity isprimarily lo—
cated on the base of the nucleotide radical anion. The
electrondetachment energyof thispyrimidine-basedradi—
cal anion is high enough that subsequent phosphate—
sugar C-0 sigma bond breaking or glycosidic bond cleav—
age is feasible. Although the phosphate—centeredradical
anion of 3’ —dOMPH is not stable in the gas phase, it may
be stable inaqueous solution. However, an incident elec—
tron with kinetic energy less than 4 eVmight not be able

to effectively produce the phosphate—centered radical
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anioneither insolutionor in the gasphase. Thisresearch
alsosuggests that theelectronaffinityof thenucleotides

is independent of the counterion in aqueous solution.

[5] Enhanced expression of Duffy antigen re-
ceptor for chemokines by breast cancer cells attenu-
ates growth and metastasis potential
J Wang, 7-L Ou, Y-F Hou, J-MLuo, Z-Z Shen, J Ding and
Z-M Shao
Oncogene (IF 6. 872)

2006, 25: 7201-7211.

Inadditiontotheroleinregulating leukocyte trafficking,
chemokines recently have been shown to be involved in
cancer growth and metastasis. Chemokine network in tu—
mor neovascularity may be regulated by decoy receptors.
Duffy antigen receptor for chemokines (DARC) is a spe—
cific decoy receptor binding with the angiogenic CC and
CXC chemokines. To investigate the effects of DARC on
the tumorigenesis and the metastasis potential of human
breast cancer cells, human DARC cDNA was reintroduced
into the MDA-MB-231 and MDA-MB-435HM cells which
have a high capability of spontaneous pulmonary
metastasis. We demonstrated that DARC overexpression
induced inhibition of tumorigenesis and/or metastasis
through interfering with the tumor angiogenesis invivo.
This inhibition is associated with decreasing CCL2 pro—
tein levels, and MVD and MMP-9 expression in xenograft
tumors. In human breast cancer samples, we also demon—
strated that low expression of the DARC protein is sig—
nificantlyassociatedwithestrogenreceptor (ER) status,
MVD, lymphnodemetastasis, distant metastasisand poor
survival. Qur resul ts suggest for the first time that DARC
isanegativeregulator of growth inbreast cancer, mainly
by sequestration of angiogenic chemokines and subse—

quent inhibitionof tumor neovascularity.

[6] Mutagenic probability estimation of chemi-
cal compounds by a novel molecular electrophilicity
vector and support vector machine
Mingyue Zheng, Zhiguo Liu, Chunxia Xue, Weiliang Zhu,
Kaixian Chen, Xiaomin Luo, and Hualiang Jiang
Bioinformatics (IF6. 019)

2006, 22: 2099-2106.
Mutagenicity is among the toxicological end points that
pose the highest concern. The accelerated pace of drug

discoveryhasheightened theneed forefficient prediction



methods. Currently, mostavailable toolsfall shortof the
desired degree of accuracy, and can only provide a bi—
naryclassification. Itisof significancetodevelopadis—
criminative and informativemodel for the mutagenicity
prediction. Results: Herewe developed amutagenic prob—
ability predictionmodel addressing the problem, based
on datasets covering a large chemical space. A novel
molecularelectrophilicityvector MEV) isfirstdevisedto
represent the structure profile of chemical compounds.

An extended support vector machine (SVM) method is
thenused toderive the posteriorprobabilisticestimation
of mutagenicity from the MEVs of the training set. The
results show that our model gives a better performance
than TOPKAT (http://www. accelrys. com) and other pre—
viouslypublishedmethods. Inaddition, aconfidence level
related to the prediction can be provided, whichmay help
peoplemake more flexible decisions on chemical ordering

orsynthesis.

[7] Structural and Functional Characterization
of Falcipain-2,a Hemoglobinase from the Malarial
Parasite Plasmodium falciparum
Tanis Hogg, Krishna Nagarajan, Saskia Herzberg, Lili
Chen, Xu Shen, Hualiang Jiang, Maria Wecke, Christoph
Blohmke, RolfHilgenfeld, and ChristianL. Schmidt
Journal of Biological Chemistry (IF5. 854)

2006, 281: 25425-254317.

Malaria is caused by protozoan erythrocytic parasites of
the Plasmodium genus, with Plasmodium falciparum be—
ing the most dangerous and widespread disease—causing
species. Falcipain—2 (FP-2) of P. falciparumisapapain-
family (C1A) cysteine protease that plays an important
role in the parasite life cycle by degrading erythrocyte
proteins, most notably hemoglobin. Inhibition of FP—2
anditsparaloguesprevents parasitematuration, suggest—
ing these proteins may be valuable targets for the design
of novel antimalarial drugs, but lack of structural knowl—
edge has impeded progress toward the rational discov—
eryof potent, selective, andefficacious inhibitors. Asa
first step toward this goal, we present here the crystal
structureof matureFP-2at 3. 1Aresolution, revealingnovel
structural features of the FP-2 subfamily proteases in—
cluding adynamicbeta—hairpinhemoglobinbindingmotif,

aflexibleN-terminal alpha—helical extension, andaunique
active—site cleft. We also demonstrate by biochemical

methods that mature FP-2 canproteolytically processits

own precursor in trans at neutral to weakly alkaline pH,

that the binding of hemoglobin to FP-2 is strictly pH-
dependent, and that FP-2 preferentially binds methemo—
globinover hemoglobin. Because the specificity and pro—
teolyticactivity of FP-2 toward itsmultiple targets ap—
pears to be pH-dependent, we suggest that environmen—
tal pHmay play an important role in orchestrating FP-2
function over the different 1ife stages of the parasite.

Moreover, it appears that selectivity of FP-2 for meth—
emoglobin may represent an evolutionary adaptation to

oxidative stressconditionswithinthehostcell.

[8] Enhanced expression of LKB1 in breast
cancer cells attenuates angiogenesis, invasion, and
metastatic potential
Zhi—Gang Zhuang, Gen-Hong Di, Zhen—Zhou Shen, Jian
Ding, Zhi-Ming Shao
Molecular Cancer Research (IF 5. 417)

2006, 4 (11) :843-849

[KB1 (alsoknown as STK11) isarecently identified tu-
mor suppressor gene whose mutation can lead to Peutz—
Jeghers syndrome, whichischaracterizedby gastrointes—
tinal polyps and cancers of different organ systems.
Approximately 30% of sporadic breast cancer samples
express low levels of LKB1. This suggests that the LKB1
genemay be related to the tumorigenesis of breast cancer.
We reintroduced LKB1 into MDA-MB-435 breast cancer
cells that lack the LKB1 gene to investigate how
overexpression of LKB1 affects tumor invasiveness and
metastasis. Overexpressionof the LKBI protein inbreast
cancercellsresulted insignificant inhibitionof invitro
invasion. Invivo, LKBI expression reduced tumor growth
in the mammary fat pad, microvessel density, and lung
metastasis. LKB1 overexpression was associated with
down—regulation of matrixmetalloproteinase—2, matrix
metalloproteinase—9, vascularendothelial growthfactor,
and basic fibroblast growth factor mRNA and protein
levels. Overexpression of the LKBI protein in human
breast cancer is significantly associatedwithadecrease
inmicrovessel density. Our results indicate that LKB1
plays anegative regulatory role inhuman breast cancer,

afinding that may lead to anew therapeutic strategy.

[9] Design, Synthesis, and Biological Evalua-
tion of Isoquinoline-1,3,4-trione Derivatives as Potent
Caspase-3 Inhibitors
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Yi-Hua Chen, Ya—Hui Zhang, Hua—Jie Zhang, Da—Zhi Liu,
Min Gu, Jing-Ya Li, Fang Wu, Xing—Zu Zhu, JiaLi, and Fa—
Jun Nan

Journal of Medicinal Chemistry (IF4. 926)

2006, 49: 1613-1623.

Aseriesofisoquinoline—1, 3, 4-trionederivativeswereiden—
tifiedasnovel and potent inhibitors of caspase—3 through
structural modification of the original compound from
high—throughput screening. Various analogues (2, 6, 9,
13, and 14) were synthesized and identified as caspase
inhibitors, and the introduction of a 6-Nacyl group
(compound 13) greatly improved their activity. Some of
them showed low nanomolar potency against caspase—3
invitro (for example, for 6k, 1C50) 40nM) and significant
protection against apoptosis in a model cell system.
Additionally, compound 13f demonstrated a dose—depen—
dent decrease in infarct volume in the transient MCA
occlusion stroke model. The present small-molecule
caspase—3 inhibitor withnovel structures different from
structures of known caspase inhibitors revealed a new
directionfortherapeutic strategiesdirectedagainstdis—

eases involving abnormally up—regulated apoptosis.

[10] Discovery of a novel nonphosphorylated
pentapeptide motif displaying high affinity for Grb2-
SH2 domain by the utilization of 3 "-substituted ty-
rosine derivatives
Yan—Li Song, Megan L. Peach, Peter P. Roller, Su Qiu,
Shaomeng Wang, and Ya—Qiu Long
Journal of Medicinal Chemistry (IF 4. 926)

2006, 49: 1585-1596.

The growth factor receptor—bound protein 2 (Grb2) is an
SH2 domain—containing docking module that represents
anattractivetargetforanticancertherapeuticintervention.
An impressive number of synthetic Grb2-SH2 domain in—
hibitors have been identified; however, clinical agents
operating by this mechanism are lacking, due in part to
the unique requirement of anionic phosphate—mimicking
functionality forhighSH2 domain—bindingaffinityor the
extendedpeptidenature of most inhibitors. Inthe current
study, anew binding motif was successfully developed
by the incorporationof3 —substitutedtyrosinederivatives
intoasimplifiednonphosphorylatedcyclicpentapeptide
scaffold (4), which resulted in high affinity Grb2-SH2
inhibitors without any phosphotyrosine or

phosphotyrosine mimetics. The new L-amino acid ana—
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loguesbearinganadditional nitro, amino, hydroxy, methoxy
or carboxy group at the 3’ —position of the phenol ring of
tyrosine were prepared in anorthogonal ly protected form
suitable for solid—phase peptide synthesis using Fmoc
protocols. The incorporation of these residues into cy—
clic peptides composed of a five—amino acid sequence
motif, Xx (1) Leu— (3 —substituted-Tyr)-Ac6c-Asn, provided
a brand new class of nonphosphorylated Grb2 SH2 do—
main inhibitors with reduced size, charge and peptidic
character. The highest binding affinitywas exhibitedby
the3’ —aminotyrosine (3’ -NH2-Tyr) —containing (R) —sulfox-
ide—cyclized pentapeptide (10b) with an IC50=58 M, the
firstexamplewith lownanomolaraffinity forafive—amino
acid long sequence binding to Grb2-SH2 domain free of
any phosphotyrosine or phosphotyrosine mimics.

However, the incorporationof 3 NO2-Tyr, 3’ —OH-Tyr or
3 —0CH3-Tyr surrogates in the pentapeptide scaffold is
detrimental to Grb2-SH2 binding. These observations
were rationalized using molecular modeling. More
significantly, the best Grb2-SH2 inhibitor 10b showed
excellentactivity ininhibiting the growth of erbB2-de—
pendent MDA-MB—453 tumor cell lines with an IC50 value
of 19nM. This study is the first attempt to identify novel
nonphosphorylated high affinity Grb2 SH2 inhibi tors by
theutilizationof3 —substitutedtyrosinederivatives, pro-
viding a promising new strategy and template for the
development of non—pTyr—containing Grb2-SH2 domain
antagonistswithpotent cellular activity, whichpoten—
tiallymay find value in chemical therapeutics for erbB2—

relatedcancers.

[11] Selective Inhibition of Matrix
Metalloproteinase Isozymes and in Vivo Protection
against Emphysema by Substituted y -Keto Carboxy-
lic Acids
Dawei Ma, Yongwen Jiang, Fangping Chen, Li—kun Gong,
Ke Ding, Yong Xu, Renxiao Wang, Aihua Ge, Jin Ren, Jingya
Li, JiaLi, and Qizhuang Ye
Journal of Medicinal Chemistry (IF4. 926)

2006, 49: 456-458.

The synthesis and matrix metalloproteinase (MMP) in—
hibitoryactivityof aseriesof gamma—ketocarboxylicacids
are described. Among nine MMP isozymes tested, com—
pound 1j displays selective inhibition of MP-2, -9, and
—12with IC50 values between 0. 20 and 1. 51 uM, and inmale

golden Syrian hamsters, it shows protection against PPE-



induced emphysema.

[12] Sequence-Based Design and Discovery of
Peptide Inhibitors of HIV-1 Integrase: Insight into the
Binding Mode of the Enzyme
Hui—Yuan Li, Zahrah Zawahir, Lai-Dong Song, Ya—Qiu
Long, and Nouri Neamat i
Journal of Medicinal Chemistry (IF4. 926)

2006, 49: 4477-4486.

Integration of viral DNA into the host chromosome is an
essential step intheHIV1ife cycle. Thisprocess ismedi—
ated by integrase (IN), a32kDa viral enzyme that has no
mammal ian counterpart, rendering it anattractive target
forantiviral drug design. Herein, we present anovel ap—
proach toward elucidating“hot spots”of protein—
proteinorprotein—nucleicacid interactions of IN through
the design of peptides that encompass conserved amino
acids and residues known to be important for enzymatic
activity. We designed small peptides (7-17 residues) con—
tainingat least one aminoacid residue that is important
for IN catalytic activities (3’ —processing and strand
transfer) orviral replication. All thesepeptidesweresyn—
thesized on solid phase by fluorenylmethoxycarbonyl
(Fmoc) chemistry and evaluated for their inhibition of IN
catalyticactivities. Suchspecificsitesofinterest (i. e.,

protein—DNA or protein—drug interactions) could poten—
tially be used as drug targets. This novel“equence
walk”strategy across the entire 288 residues of IN has
allowed the identification of two peptides NL—6 and NL-9
with 50% inhibitory concentration (IC50) values of 2.7
and b6 microM for strand transfer activity, respectively.

Amino acid substitution analysis on these peptides re—
vealed essential residues foractivity, and the rational
truncation of NL-6 produced a novel hexapeptide (peptide
NL6-5) with inhibitory potency equal to that of the parent
dodecapeptide (peptideNL—6). More significantly, the
retroinverso analogue of NL-6 (peptide RONL-6) inwhich
the directionof the sequence is reversed and the chirality
of eachamino acid residue is inverted displayed improved
inhibitory potency against 3’ —processing of HIV-1 INby
6-foldrelative to the parent NL-6, servingas ametaboli—
cally stable derivative for further in vitroand in vivo

analyses.

[13] Synthesis and Anti-Hepatitis B Virus Ac-
tivity of Novel Benzimidazole Derivatives

Yun—Fei Li, Gui-FengWang, Pei—Lan He, Wei—Gang Huang,

Feng—Hua Zhu, He—Yong Gao, Wei Tang, Yu Luo, Chun—
Lan Feng, Li—Ping Shi, Yu-Dan Ren, Wei Lu, and Jian—
Ping Zuo

Journal of Medicinal Chemistry (IF4. 926)

2006, 49:4790-4794.

A series of novel benzimidazole derivatives was synthe—
sizedand evaluated for theiranti—hepatitisBvirus (HBV)
activityandcytotoxicityinvitro. Strongactivityagainst
HBV replicationand low cytotoxicity were generally ob—
served in these benzimidazoles. The most promising com—
pounds were 12a and 12b, with similar high antiviral po—
tency (IC50=0.9 and 0. 7 microM, respectively) and re-
markableselectivityindices O1111and714, respectively).

They were selected for further evaluation as novel HBV
inhibitors.

[14] Macropodumines A-C: Novel Pentacyclic
Alkaloids with an Unusual Skeleton or Zwitterion
Moiety from Daphniphyllum macropodum Miq
Wen Zhang, Yue-Wei Guo, and Karsten Krohn
Chemistry — A European Journal (IF4.907)

2006, 12:5122-5127.

Three novel alkaloids, macropodumines A-C (1-3), were
isolated from the stem of Daphniphyllum macropodum
Miq. Interestingly, the structure of macropodumine A (1)
was characterized as having a fused pentacyclic system
including an unusual eleven—membered macrolactone
ring, whereas macropodumine B (2) contains a rare
cyclopentadienyl carbanion, whichisstabilizedasazwit—
terions by an internal iminiumcation. The structures of
these new metabolites were established on the basis of
theirdetailed spectroscopicanalysis. Inparticular, the
unique structure of zwitterions 2 was further confirmed

byusingsingle—crystal X—raydiffractionanalysis.

[15] Secondary Metabolites from the South
China Sea Invertebrates: Chemistry and Biological
Activity
Wen Zhang, Yue—Wei Guo and Yucheng Gu
Current Medicinal Chemistry (IF 4. 904)

2006, 13:2041-2090.

The increasing demand for new lead compounds in the
pharmaceutical and agrochemical industries has driven
scientists to search for new sources of bioactive natural

products. Marine invertebratesare arich source of novel,
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bioactive secondary metabolites and they have attracted
agreat deal of attention fromscientists in the fields of
chemistry, pharmacology, ecology, andmolecularbiology.

During the past 25 years, many complex and structurally
unique secondary metabolites have been isolated from
the invertebrates inhabiting the South China Sea. These
metabolitesareresponsibleforvariousbioactivitiessuch
asanti—tumor, anti—inflammtionandantioxidantactivities,

and/or they act on the cardiovascular system. Thisre—
viewwill focus on the marine natural product chemistry
of invertebrates fromthe South China Sea, aiming to give
the reader a brief view of the compounds isolated from
theseinvertebrates, aswellastheirbiologicalactivities.

Thearticle covers the 1iterature published during the pe—
riod from the beginning of 1980 to the end of 2005, with
340 citations and 811 compounds from invertebrates from
the South China Sea, including sponges, coelenterates,

mol luscs and echinoderms.

[16] An overall picture of SARS: Coronavirus
(SARS-CoV) Genome-Encoded Major Proteins:
Structures, Functions and Drug Development
Shuai Chen, Haibin Luo, Lili Chen, Jing Chen, Jianhua
Shen, Weiliang Zhu, Kaixian Chen, Xu Shen, and Hual iang
Jiang
Current Pharmaceutical Design (IF 4. 829)

2006, 12:4539-4553.

A severe atypical pneumonia designated as severe acute
respiratory syndrome (SARS) by The World Health Or—
ganization broke out in China and menaced to more than
other 30 countries between the end of the year 2002 and
June of the year 2003. Anovel coronavirus called severe
acute respiratory syndrome coronavirus (SARS—CoV) has
beenrecently identifiedas the etiological agent respon—
sible for the infectious SARS disease. Based on exten—
sivelyscientificcooperationandalmost two—year’ sstudies,
remarkable achievements have been made in the under—
standing of the phylogenetic property and the genome
organization of SARS—CoV, aswell as the detailed char—
acters of the major proteins involved in SARS—CoV life
cycle. In this review, we would like to summarize the
substantial scientific progress that has been made to—
wards the structural and functional aspects of SARS—
CoV associated key proteins. The progress focused on
the corresponding key proteins’ structure—based drug

and vaccine developments has been also highlighted.
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The concerted and cooperative response for the treatment
of the SARS disease has been proved to be a triumph of
global public health and provides a new paradigm for the
detectionand control of future emerging infectious dis—

easethreats.

[17] SH-7, a new synthesized shikonin
derivative, exerting its potent antitumor activities as
atopoisomerase inhibitor
Fan Yang, Yi Chen, Wenhu Duan, Chao Zhang, Hong Zhu,
and Jian Ding
International Journal of Cancer (IF4. 7)

2006, 119: 1184-1193.

1-(1, 4-dihydro-5, 8-dihydroxy—1, 4-dioxonaphthalen—=2-y1) -
4methylpent—3-enyl furan—2-caroxylate (SH-7), anewnaph—
thoquinone compound, derived fromshikonin, exhibited
obvious inhibitory actions on topoisomerase IT (Topo IT)

and topoisomerase I (Topo I), which were stronger than
its mother compound shikonin. Notably, the SH-7’s
inhibitory potency on Topo I was much stronger than
thatonTopoI. Inaddition, SH-7significantly stabilized
Topo IT-DNA cleavable complex and elevated the expres—
sion of phosphorylated-H2AX. The in vitro cell-based
investigation demonstrated that SH-7 displayed wide
cytotoxicity indiversifiedcancercell lineswith themean
IC50 value of 7. 75 microM. One important finding is SH=7
displayedsignificant cytotoxicity inthe 3MDRcell lines,

with an average IC50 value nearly equivalent to that of
the corresponding parental cell lines. The averageresis—
tance factor (RF) of SH-7 was 1. 74, which was much lower
than those of reference drugs VP-16 (RF 145.92), ADR
(RF 105. 97) and VCR (RF197. 39). Further studies illus—
trated that SH-7 had the marked apoptosis—inducing func—
tionon leukemia HL-60 cells, which was validated to be
of mitochondria—dependence. The in vivo experiments
showed that SH-7 had inhibitory effects on S—180 sarcoma
implanted tomice, SMMC—7721, BEL-7402 human hepato—
cellular carcinoma and PC—3 human prostate cancer im—
planted tonude mice. Taken together, these results sug—
gest that SH-7 induces DSBs as a Topo 11 inhibitor, which
was crucial to activate theapoptoticprocess, and subse—
quently accounts for itsboth invitroand invivoantitu—
moractivities. Thewell-definedTopollinhibitoryactivity,

antitumor effectsparticularlywithits obviousanti-MDR
action, better solubilityand less toxicitymake SH-7 asa

potential antitumor drug candidate for further research



and development.

[18] A delivery strategy for rotenone
microspheres in an animal model of Parkinson’s dis-
ease
Jun Huang, Huaqing Liu, Wangwen Gu, Zhou Yan,
Zhenghong Xu, Yongxin Yang, Xingzu Zhu, Yaping Li
Biomaterials (IF4. 698)

2006, 27: 937-946.

Inorder to study the pathogenesis of Parkinson’ s disease
(PD), and explore therapeutic drug or approaches, the
accurate animal model of PD with inexpensive,

biocompatible and convenient administration was
necessary. The aim of the present work was to investi—
gate adelivery strategy for rotenone microspheres inan
animal model of PD. The rotenone microspheres were pre—
pared by solvent evaporation technique. The rotenone
microspheres showed high entrapment efficiency (97. 472.

2%) withparticle size about 100mircoM. Invitrorelease
of rotenonemicrospheres demonstrateddifferent profiles
frommediumwith different pH or concentration of iso—
propyl alcohol. The most consistent mediumwith in vivo
rotenone levels in rat plasma was PBS (pH 5. 8) with 20%
isopropyl alcohol, and the cumulated release amount of
rotenone over 30 days was 95.4% in it. The rotenone
microspheres (90 mg/kg) produced typical PD symptoms
inrats, forexample, the catalepticbehavior test demon—
strated a obviously prolonged descent latency compared
withcontrol animal safteradministration, andthe tyrosine
hydroxylase (TH) immunohistochemistry tests showed
typical histological evidence of selectivedegeneration
of the nigrostriatal dopaminergic system (striatumand
substantianigra) inrotenonemicrospheres—treatedrats.

In addition, this delivery system for rotenone model
showed many noticeable advantages such as inexpensive,

biocompatible and expedient administration by direct
subcutaneous injection. This information suggested that
rotenone microspheres as adelivery strategy for setting

up an ideal animal model of PDwas feasible.

[19] Efficient, Enantioselective Organocatalytic
Synthesis of Trichostatin A
Shilei Zhang, Wenhu Duan, Wei Wang
Advanced Synthesis & Catalysis (IF 4. 632)
2006, 10-11:1228-1234.
Anefficient, highly stereocontrolledtotal synthesisof

trichostatinA (1) hasbeenachieved in9 steps with 17. 4%
overall yieldand »9%%optical purity fronreadily avail—
ableachiral startingmaterials. Thekey features of this
synthesis include the lproline—promoted, highly
enantioselectivecross—aldol reactionasacrucial stepfor
the construction of the C-6 chiral center and theminimi—
zation of racemizationby final step oxidation of the OH

group to aketone at position7.

[20] Pseudolarix Acid B, a New Tubulin-Bind-
ing Agent, Inhibits Angiogenesis by Interacting with a
Novel Binding Site on Tubulin
Yun—Guang Tong, Xiong—Wen Zhang, Mei—Yu Geng, Jian—
Ming Yue, Xian—Liang Xin, Fang Tian, Xu Shen, Lin—Jiang
Tong, Mei-Hong Li, Chao Zhang, Wei-Hong Li, Li—Ping
Lin, and JianDing
Molecular Pharmacology (IF4.612)
2006, 69:1226-1233.
Tubul in-bindingagentshavereceived considerable inter—
estaspotential tumor—selectiveangiogenesis—targeting
drugs. Herein, we report that pseudolarixacidB (PAB),
isolated from the traditional Chinese medicinal plant
Pseudolarixkaempferi Gordon, isatubulin-bindingagent.
We further demonstrate that PAB significantly and dose—
dependently inhibitsproliferation, migration, andtube
formationby humanmicrovessel enthothelial cells. Itis
noteworthy that PAB el iminated newly formed endothe—
lial tubes and microvessels both in vitroand invivo. In
addition, PABdramatically arrested the cell cycleat G2/
Mphase. PAB also induced endothelial cell retraction,
intercellular gap formation, andpromotedactinstress fi—
ber formation in conjunctionwithdisruptionof the tubu—
linandactincytoskeletons. All of theseeffects occurred
at noncytotoxic concentrations of PAB. We found that
these effects of PABare attributable todepolymerization
of tubulinby direct interactionwithadistinct binding
site on tubulin compared with those of colchicines and
vinblastine. Taken together, these findings show that PAB
is a candidate antiangiogenic agent for use in cancer
therapy, and theyprovide proof of principle for targeting
this novel binding site on tubulin as a new strategy for

treatingcancer.

[21] Salvicine Functions as Novel
Topoisomerase Il Poison by Binding to ATP Pocket
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Chao—XinHu, Zhi-Li Zuo, Bing Xiong, Jin—Gui Ma, Mei—Yu
Geng, Li—PingLin, Hua—Liang Jiang, JianDing
Molecular Pharmacology (IF4.612)

2006, 69: 1593-1601.

Salvicine, astructural ly modifiedditerpenoid quinone
derived from Salvia prionitis, is anonintercalative
topoisomerase IT (topo II) poison. The compound pos—
sessespotent invitroand invivoantitumor activitywith
abroad spectrumof anti-mul tidrugresistanceactivityand
iscurrently inphase IT clinical trials. Toelucidate the
distinctantitumorpropertiesof salvicineandobtainvalu—
ablestructural informationofsalvicine—topollinteractions,
we characterized the effects of salvicine on human topo
ITalpha (htopoIlalpha), includingpossiblebindingsites
and molecular interactions. The enzymatic assays dis—
closedthatsalvicinemainly inhibitsthecatalyticactivity
withweak DNA cleavage action, incontrast to the classic
topo I poisonetoposide (VP16). Molecularmodeling stud-
ies predicted that salvicine binds to the ATP pocket in
the ATPase domain and superimposes on the phosphate
and ribose groups. Ina surface plasmon resonance bind—
ingassay, salvicineexhibitedhigheraffinity for the AT-
Pase domain of htopo Ilalpha than ATP and ADP. Com—
petitive inhibition testsdemonstrated that ATP competi—
tively and dose—dependently blocked the interactions
between salvicine and ATPase domain of htopo ITalpha.
Thedata illustrate that salvicine shares acommonbinding
site with ATP and functions as an ATP competitor. To our
knowledge, this is the first report to identify an ATP-
binding pocket as the structural binding motif for a
nonintercalative eukaryotic topo I1 poison. These find—
ings collectively support the potential value of an ATP
competitor of htopo ITalpha in tumor chemotherapy.

[22] Flueggenines A and B, Two Novel C,C-
Linked Dimeric Indolizidine Alkaloids from Flueggea
virosa
Flueggenines A and B, Two Novel C, C-Linked Dimeric
Indolizidine Alkaloids fromFlueggeavirosa
OrganicLetters (IF4. 368)

2006, 8:2285-2288.

Two unprecedented C, C—1inked dimeric indolizidine
alkaloids, flueggeninesA (1) andB (2), aswell as their
biosyntheticprecursor (-)—norsecurinine, were isolated
from the roots of Flueggea virosa. Their structures and

absolute configurationswereelucidatedby spectroscopic
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methods, especially 2D NMR and CD spectral analyses,

and supported by their unique biosynthetic pathway as
proposed. Both 1 and 2 were tested against two tumor cell
lines, and alkaloid 1 showed weak activity against the P-
38cellline.

[23] Room-Temperature Highly Diastereoselective
Zn-Mediated Allylation of Chiral N-tert-Butanesulfinyl
Imines: Remarkable Reaction Condition Controlled
Stereoselectivity Reversal
Xing-Wen Sun, Ming—Hua Xu, and Guo—Qiang Lin
OrganicLetters (IF4. 368)

2006, 8:4979-4932.

An efficient method for the highly diastereoselective
synthesis of chiral homoallylic amines by Zn-mediated
allylationof chiral N-tert-butanesulfinyl iminesat room
temperature was developed. By simply tuning the reac—
tion conditions, themethod allows the achievement of a
highly remarkable opposite stereocontrol, affording the
desired stereochemical outcome in good yield and with
excel lentdiastereoselectivity (upto98%dr). WithN-sul fi—
nylketimines, the corresponding quaternary carbon—con—

tainingchiral homoallylicamines couldalsobeproduced.

[24] Turrapubesins A and B,First Examples of
Halogenated and Maleimide-Bearing Limonoidsin Na-
ture from Turraea pubescens
Xiao—Ning Wang, Sheng Yin, Cheng—Qi Fan, Fang-Dao
Wang, Li—Ping Lin, JianDing, and JianMin Yue
OrganicLetters (IF4. 368)

2006, 8:3845-3848.

Twonovel tetranortriterpenoids, turrapubesinsA (1) and
B (2), representing the first examples of halogenated and
maleimidebearing limonoids, were isolated fromthe twigs
and leaves of Turraea pubescens. The structures of 1
and 2were elucidatedby extensive spectroscopicanalysis.

Their absolute configurations were determined by X—ray
crystallography of 1 and by CD analysis of a
dihydrogenated derivative of 2. TurrapubesinA (1) ex—
hibitedweakcytotoxicityagainst theP—-388 tumor cell line.

[25] Xylogranatins A-D: Novel
Tetranortriterpenoids with an Unusual 9,10-seco Scaf-
fold from Marine Mangrove Xylocarpus granatum
Sheng Yin, Cheng—Qi Fan, Xiao—Ning Wang, Li—Ping Lin,
JianDing, and JianMin Yue



OrganicLetters (IF4. 368)

2006, 8:4635—4638.

Four novel tetranortriterpenoids, xylogranatinsA-D (1-
4), with an unusual 9, 10— seco skeleton were isolated
from the seeds of a Chinese marine mangrove Xylocarpus
granatum. Their structures were determinedby spectro—
scopic and chemical means. XylogranatinA (1) featured
by aunique 1, 9-oxygen bridge was confirmed by single—
crystal X—ray diffraction, andxylogranatinD (4) withan
unprecedented skeleton of C-30-C-9 linkage was postu—
latedbiogenetically from3viaanr-hydroxyl ketone rear—

rangement and was chemically mimicked.

[26] Neuregulin Regulates the Formation of Ra-
dial Glial Scaffold in Hippocampal Dentate Gyrus of
Postnatal Rats
Chang—Hong Zheng, Linyin Feng
Journal of Cel lularPhysiology (IF4. 362)

2006, 207 :530-539.

In the rodent hippocampus, the radial glial scaffold
consistsof radial glial cells (RGCs) andplays important
roles inneurogenesis inthis area after birth. However,

themechanisms that maintainthe radial glial scaffoldin
the postnatal dentate gyrus (DG) arearemainelusive. In
the present work, we studied therole of Neuregulin (NRG)

in the formationandmaintenanceof theradial glial scaf—
fold in the hippocampalDGof postnatal rats using slice
culture. We found that ErbB4 receptors were expressed
in vimentin—positive RGCs in DG of postnatal day 6 (P6)

rats. Treatment withNRGandAb—3, the inhibitor of ErbB4,

revealed that in P6 rats exogenous NRG promoted the
proliferation of Vimentin—positive RGCs inDG. On the
other hand, endogenous NRG was found necessary for
maintaining the characteristic morphological and immu—
nohistochemical features of these cells. These results
indicated that NRGplaysacritical role in the formation
andmaintenance of theradial glial scaffold in the hip—

pocampal DG of postnatal rats.

[27] Molecular Dynamics of Nicotinic
Acetylicholine Receptor Correlating Biological Func-
tions
Yechun Xu, Xiaomin Luo, Jianhua Shen, Weiliang Zhu,
Kaixian Chen, Hualiang Jiang
Current Protein & Peptide Science (IF 4. 148)

2006, 7:195-200.

Thenicotinicacetylcholine receptor (nAChR) that medi—
ates fast intercellular communication inresponse toneu—
rotransmitters isaparadigmof 1igand-gated ionchannels.

Molecular dynamics (MD) simulations are valuable in
understandingmembraneprotein functionatatomic level,

providinguseful clues for furtherexperimental/theoreti—
cal studies. Inthisbrief review, recent progress inMD
simulations of the nAChR has been illustrated, mainly
focusing on the latest simulation of the whole trans—
membrane domain of the receptor. On the basis of MD
simulations, asymmetrical and asynchronous motions
of five subunits were observed both in the 1igand bind-
ing and transmembrane domains; a closed—to—open con—
formational shift of the gate was captured in different
simulation systems; the contributions from the lipid
molecules and other transmembrane segments rather
than M2 to the gate switch as well as the conformational
change of the whole channel were assessed; the dy—
namic behavior and related physical/chemical proper—
ties of the water molecules and cations within the ion
channel were examined; and an experimentally compa—
rable single—channel conductance and ion selectivity

were obtained.

[28]Inhibition of Inducible Nitric-Oxide Synthase
Expression by (5R)-5-hydroxytriptolide in Interferon-
v - and Bacterial Lipopolysaccharide-Stimulated Mac-
rophages
Ru Zhou, Shen—Xi Zheng, Wei Tang, Pei—Lan He, Xiao—Yu
Li, Yi-FuYang, Yuan—Chaoli, Jian—Guo Geng, and Jian—
Ping Zuo
Journal of Pharmacology and Experimental Therapeu—
tics (IF4. 099)

2006, 316:121-128.

(5R)—-5-hydroxytriptolide (LLDT-8) isanovel analog of
triptolidethathasanti-arthritic, hepatoprotective, andanti—
allogenictransplantationrejectiveeffects. Inthepresent
study, we report that LLDT-8 inhibitednitric oxide (NO)
production and inducible nitric-oxide synthase (iNOS)
expression inmacrophages. LLDT-8 significantly attenu—
ated NOproduction, ina dose—dependent manner, in pri—
mary peritoneal macrophages and a macrophage cell line
of Raw 264. 7 cells fol lowing stimulation with IFN-y LPS,
and TMN=y plus LPS. Tt also reduced the production of TNF—
yfromlPS—stimulatedRaw264. 7cells. Tofurtherelucidate

the mechanism responsible for the inhibition of NO, we
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examined the effect of LLDT-8 on IFN-y and PS—induced
iNOS expression. Indeed, LLDT-8 prevented NO genera—
tion by inhibiting iNOS expression at mRNA level and
proteinlevel, ratherthaninterferingitsenzymaticactivity.
In TFN-y stimulated Raw 264. 7 cells, LLDT-8 suppressed
the gene transcription of STATloand IRF-1 while dis—
playing noapparent effect on I[FN-yreceptor level oncell
surface. Following LPS challenge, LLDT-8 further abro—
gated the expression of LPS receptor complex including
CD14, TLR4 and MD-2, decreased the LPS—induced phos—
phorylation of SAPK/JNK, Erkl/2 and p38 mitogen—acti—
vated protein kinase MAPK), retarded the degradation
of IxBoand ameliorated the DNA binding activity of NF—
kB tonuclear proteins that accounts for transcriptional
regulation of iNOS. Taken together, these results sug—
gest that LLDT-8 reduces NO production and iNOS ex—
pressionby inhibiting IFN-y-triggered IRF-1expression
and LPS—triggered MAPK phosphorylation and NF-xB

activation.

[29] Periplocoside E inhibits experimental al-
lergic encephalomyelitis by suppressing IL-12-depen-
dent CCR5 expression and IFN-gamma-dependent
CXCRS3 expression in T lymphocytes.

Yi-Na Zhu, Xiang-Gen Zhong, Jia—Quan Feng, Yi-Fu Yang,
Yun—Feng Fu, Jia Ni, Qun—Fang Liu, Wei Tang, Wei-Min
Zhao, and Jian—Ping Zuo

Journal of Pharmacology and Experimental Therapeu—
tics (IF4. 099)

2006, 318:1153-1162.

PeriplocasepiumBge, atraditional Chineseherbmedicine,
isused for treating rheumatoid arthritis in China. Fol-
lowed the bioactivity—guided isolation, themost potent
immunosuppressive compound, periplocoside E (PSE), a
pregnane glycoside had been identified fromPeriploca
sepium Bge. We investigated the immunosuppressive
effects of PSE in vitro and in vivo. The results showed
that PSE ina dose—dependent manner significantly inhib—
ited the proliferation of splenocytes induced by con—
canavalinA, andmixed lymphocyte cul ture reactionat no
cytotoxic concentrations (<5 uB). Administrationof PSE
suppresseda delayed typehypersensitivity reaction, and
ovalbumin (OVA) induced antigen—specific immune re—
sponses inmice. Invivo treatment with PSE dose—depen—
dently suppressed OVA-induced proliferation and

cytokine (IL-2 and IFN~y production fromsplenocytes in
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vitro. Purified T cells from OVA—immunized mice with PSE
treatment showed its lowability for activation by OVA
plusnormal antigenpresenting cells stimulationagainin
vitro. Further studies showed PSE dose—dependently in—
hibitedanti—CD3 induced primaryT cell proliferation, ac—
tivationfor IL-2Ra (CD25) expression, and cytokine (IFN-
yandI1-2) productionalsoat the transcriptional level. PSE
washighlyspecific, significantlyinhibitedtheactivation
of ERK and JNK, whereas activation of p38 was not af—
fectedinT cells stimulated withanti—CD3. These results
demonstrated that PSE is an immunosuppressive com—
pound in Periploca sepiumBge, whichdirectly inhibit T
cell activation invitroand invivo. This study provided
evidence to understand the therapeutic effects of
Periploca sepiumBge and indicated that thisherb is ap—
propriate for treatment of T cell-mediateddisorders, such

as autoimmune diseases.

[30] Involvement of multitargets in paeoniflorin-
induced preconditioning
Chen Dong—Mei, Xiao Liang, Cai Xin, Zeng Rong, Zhu
Xing—Zu
Journal of Pharmacology and Experimental Therapeu—
tics (IF4. 098)
2006, 319:165-180.
Paeoniflorin (PF) is the principal component of Paeoniae
Radix prescribed in traditional Chinese medicine. The
delayed neuroprotection induced by PF preconditioning
and its underlying mechanisms were investigated inrat
middle cerebral artery occlusion (MCAO) and reperfusion
model. At a dosage of 20 or 40 mg. kg—1, PF precondition—
ing 48 h before MCAO fol lowed by 24 h reperfusion sig—
nificantlyreduced themortality, infarct volume andre—
versed the neurological deficits caused by ischemia.
Similarly, theameliorativeeffectsonmortality, infarctsize
and neurological impairment induced by MCAO emerged
as well when PF was administered 24 h, 48 h or 5 d before
MCAO at the dose of 20 mg. kg—1. Furthermore, compara—
tive proteomics analysis was adopted to identify the dif—
ferentially expressed proteins induced by PF precondi—
tioning itself. Therelative levelsof 42 proteinswereal—
tered after PF preconditioning, among which 20 were el—
evated and 22 reduced. In summary, Al receptor—RGS—
KATP signaling, arachidonic acidcascade, nitric oxide
system, markers of neuronal damage, mitochondrial dam—

age—related molecules and the MAPK, NF-kBpathwayare



associated with the mechanisms of PF preconditioning.

[31] Periplocoside E, an effective compound
from Periploca sepium Bge, inhibited T cell activa-
tion invitroand invivo
Yi—Na Zhul, Wei-Min Zhaol, Yi-Fu Yang, Qun—Fang Liu,
YuZhou, JiaTian, JiaNi, Yun—FengFu, Xiang-Gen Zhong,
Wei Tang, Ru Zhou, Pei—Lan He, Xiao—Yu Li, and Jian—
Ping Zuo
Journal of Pharmacology and Experimental Therapeu—
tics (IF4. 098)

2006, 316:662-669.

PeriplocasepiumBge, atraditional Chineseherbmedicine,

isusedfor treatingrheumatoid arthritis inChina. Fol—
lowed thebioactivity—guided isolation, themost potent
immunosuppressive compound, periplocoside E (PSE),

apregnane glycoside, hadbeen identified fromP. sepium
Bge. We investigated the immunosuppressive effects of
PSE in vitro and in vivo. The results showed that PSE in
a dose—dependent manner significantly inhibited the
proliferationof splenocytes induced by concanavalin A
and mixed lymphocyte culture reaction at no cytotoxic
concentrations (<5microM). Administration of PSE sup-
pressed adelayed—type hypersensitivity reaction, and
ovalbumin (OVA) induced antigen—specific immune re—
sponses inmice. Invivo treatment with PSE dose depen—
dently suppressed OVA—-induced proliferation and
cytokine [interleukin (IL)—2and interferon (IFN)—gamma]
production from splenocytes in vitro. Purified T cells
from OVA—immunized mice with PSE treatment showed
its lowability foractivation by OVA plus normal antigen
presentingcell stimilationagaininvitro. Further stud-
ies showed PSE dose dependently inhibited anti—CD3—
induced primary T cell proliferation, activationfor IL—-
2Ralpha (CD25) expression, and cytokine (IFN-gamma
and IL-2) production alsoat the transcriptional level.

PSEwas highly specificand significantly inhibited the
activationofextracellularsignal—regulatedkinaseand Jun
N-terminal kinase, whereas activation of p38 was not
affected in T cells stimulated with anti—CD3. These re—
sults demonstrated that PSE is an immunosuppressive
compound in P. sepiumBge, which directly inhibits T
cell activationinvitroand invivo. This study provided
evidence to understand the therapeutic effects of P.

sepiumBge and indicated that this herb is appropriate

for treatment of T cell-mediated disorders, such asau—

toimmune diseases.

[32]S-adenosyl-L-homocysteine hydrolase in-
activation curtails ovalbumin-induced immune re-
sponses
Yun—Feng Fu, Jun—Xia Wang, Yang Zhao, Yang Yang,
Wei Tang, JiaNi, Yi—-NaZhu, RuZhou, Pei—LanHe, Chuan
Li, Xiao-YuLi, Yi-FuYang, BrianR. Lawson, and Jian—
Ping Zuo
Journal of Pharmacology and Experimental Therapeu—
tics (IF4. 098)

2006, 316: 1229-1237.

The reversible S—adenosyl-L-homocysteine (AdoHcy)
hydrolase inhibitor methyl 4-(adenin-9-yl)—2—
hydroxybutanoate (DZ2002) suppresses macrophage
activationand function. The effects of DZ20020on T cell
function, however, are still unclear. Here, we examined
whether DZ2002 alters type 1 helper T cell (Thl) and/or
type 2 helper Tcell (Th2) immune responses, and whether
these effects are associatedwith both the inhibition of
AdoHcy hydrolase and intracellular elevation of endog
enous AdoHcy. Male C57BL/6 mice immunized with oval—
bumin (OVA) were treated with DZ2002 (1, 5, 25mg/kg/
day) afterwhich lymphocyteproliferation, cytokine pro—
duction and IgG responses to OVA were monitored. Ad—
ministration of DZ2002 dose—dependently suppressed
OVA—specific lymphocyte proliferationand anti—OVA IgG
production compared to controls. IL-2 and IFN-y as
well as anti—OVA IgG2a and 1gG3, indicators of Thl im—
mune responses, were markedly decreased inmice treated
with DZ2002, whereas IL-4 and anti—OVA IgGl, indica—
tors of Th2 immune responses, were only mildly
suppressed. AdoHey hydrolase activity in spleens of
DZ2002-treated mice was substantial ly blocked, and not
surprisingly, AdoHcy levelsweresignificantlyelevated
compared to controls. Finally, similar immunosuppres—
sive effects were also observed in mice treated with
AdoHcey. These data strongly indicate that DZ2002 sup—
presses antigen—induced specific immune responses,
particularly Thl responses, through inhibition of
AdoHey hydrolase and elevation of endogenous
AdoHcy.

[33] (5R)-5-Hydroxytriptolide Attenuated Col-
lagen-Induced Arthritis in DBA/1 Mice via Suppress-
ing Interferon- yProduction and Its Related Signaling
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Ru Zhou, Wei Tang, Yong—Xin Ren, Pei-Lan He, Fan
Zhang, Li—Ping Shi, Yun—Feng Fu, Yuan—Chao Li, Shiro
Ono, Hiromi Fujiwara, Yi—Fu Yang, and Jian-Ping Zuo
Journal of Pharmacology and Experimental therapeutics
(IP4. 098)

2006, 318:35-44.

(5R)—-5-Hydroxytriptolide (LLDT-8) displays strong immu—
nosuppressive activities both invitroand invivo inour
previous studies. This studyaims to investigate whether
LILDT-8 has antiarthritic potential in amurine model of
type IT bovinecollagen (CII)—inducedarthritis (CIA) and
to show the mechanism(s) of LLDT-8 action. DBA/1 mice
were immunized with CIT to induce arthritis and adminis—
tered with LLDT-8. The severity of arthritis was evalu—
atedaccording to the clinical score and joint damage. The
effects of LLDT-8 on immune responses were determined
by measurement of serum antibody levels, lymphocyte
proliferationassay, cytokine assay, nitric oxide (NO)
production, arginaseactivityassays, fluorescence—acti—
vated cell sorting analysis of splenic Mac—1+cells, as
well aspolymerase chainreactionanalysisfor interferon—
y (IFN-y-related gene expression. We showed that LLDT—
8 treatment significantlyreduced the incidenceand sever—
ity of CIA. The preventive and therapeutic effects of
LIDT-8are associated with 1) reduction of serumanti—CII
immunoglobulin (Ig) G, IgG2a, and IgGl levels; 2) inhibi—
tionof ClI-specific lymphocyte proliferation, TFN-ynd
interleukin—2production; 3) blockade of gene expressions
in IFN-yignaling, including IFN-y production pathways
[signal transducer andactivator of transcription (STAT)
1, T-box transcriptionfactor, interleukinl2Ry, andSTAT4]
and TFN-y induced chemokine transcription [macrophage
inflammatory protein (Mip)—lo Mip-1P regulatedonacti-
vation normally T cell expressed and secreted, and in—
ducible protein 10] ; and 4) retardation of the abnormal
increase of NO via IFN—y STAT1/ interferon regulatory
factor 1/induciblenitric—oxide synthase pathway and ar—
ginase activity. Moreover, the mRNA transcription of
chemokine receptors was also suppressed [including C—
C chemokine receptor (CCR) 1, CCR5, and C-X-C
chemokine receptor 3]. Inconclusion, our data suggest
that theantiarthriticeffectof LLDT-81iscloselyrelatedto
the blockade of TFN-ysignaling. LLDT-8 may have a

therapeuticvalue inthe treatment of theumatoidarthritis.

[34] Quantitative Characterization of 15-Deoxy-
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Delta(12,14)-Prostaglandin J2 in Regulating
EGFPSmad?2 Translocation in CHO Cells Through
PPARY /TGFB /Smad2 Pathway

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

CellularPhysiology and Biochemistry (IF4. 033)

2006, 18:143-150.

Smad2 is an important factor in TGF B /Smad2 signal
transductionpathwaywithability for signal propagation,
it could translocate fromcytoplasmtonucleus after the
TGF B receptor-mediated phosphorylation. 15-deoxy—
delta(12, 14)—prostaglandin J2 (15d-PGJ2), anatural ago—
nistof theperoxisomeproliferator-activatedreceptor ¥y
(PPARY ), is found recently tobe able to function in the
regulationof Smad2 activity. However, noquantification
data have been yet reported, and it still keeps suspense—
ful whether or not 15d-PGJ2 could regulate Smad2 activ—
ity by depending on PPARY through PPAR Y /TGF B /
Smad2 pathway. In this work, by analyzing the
EGFPSmad2 location in CHO cells according to the
Nucleus Trafficking Analysis Module based on IN Cell
Analyzer 1000 platform, TGF B stimulated EGFP-Smad2
translocation regulated by 15d-PGJ2 was quantitatively
investigated. The results showed that TGF 3 could in—
duce EGFP-Smad2 translocation from cytoplasm to
nucleus by EC50 of 8. 83 pM, and 15d-PGJ2 could impede
the TGF B-stimulated Smad2 translocationby IC50 of 0. 68
uM. Moreover, GW9662, a PPAR y antagonist, could
attenuate such a 15d—PGJ2inhibitory activity by almost
one order of magnitude. This result thereby implies that
15d-PGJ2 might inhibit Smad2 translocation through
PPARy/TGF B/Smad2 pathway. Further investigation dis—
covered that different from the case for 15d-PGJ2,
rosiglitazone, another PPARy agonist, could enhance
Smad2 translocation to nucleus, suggesting that
rosiglitazone and 15d-PGJ2 might take different modes in
the activation of PPARywithin the signaling pathway.

[35] Understanding Electron Attachment to the
DNA Double Helix: The Thymidine Monophosphate-
Adenine Pair in the Gas Phase and Aqueous Solu-
tion
Jiande Gu, Yaoming Xie, andHenry F. Schaefer I11
Journal of Physical Chemistry B (IF4. 033)
2006, 110:19696-19703.
Electronattachment to the 2’ —deoxythymidine-5 —mono—



phosphate—adenine pairs (5 —dTMPH-A and 5" —dTMP-A)
has been investigated at a carefully cal ibrated level of
theory (B3LYP/DZP+) toinvestigate the electron-accept—
ing properties of thymine (T) in the DNA double helix
under physiological conditions. Allmolecular structures
have been ful ly optimized in vacuo and in solution. The
adiabaticelectronaffinityof 5 —dIMPH-A in the gas phase
hasbeen predicted tobe 0. 67 eV. Solvent effects greatly
increase the electron capture ability of 5 —dTMPH-A. In
fact, theadiabaticelectronaffinity increases to2. 04eV
with solvation. The influence of the solvent environment
ontheelectron—attractingpropertiesofs —dIMPH-Aarises
not only fromthe stabilizationof the corresponding radi—
cal anion through charge—dipole interactions, but alsoby
changing the distribution of the unpairedelectron in the
molecular system. The unpaired electron is covalently
bound even during vertical attachment, due to the sol—
vent effects. Solvent effectsalsoweaken the pairing in—
teraction in the thymidine monophosphate—adenine
complexes. The phosphate deprotonation is found to have
arelatively minor influence on the capture of electrons
by the 5 —dTMPH-A species in aqueous solution. The
electrondistributions, natural populationanalysis, and
geometrical featuresof themodels examinedillustrate that
the influence of the phosphate deprotonation is limited
to the phosphate moiety in aqueous solution. Therefore,

itisreasonabletoexpect that electronattachment tonucle—
otides will be independent of monovalent counterions in

the vicinity of the phosphate group in aqueous solution.

[36] How Does Ammonium Dynamically Inter-
act with Benzene in Aqueous Media? A First Prin-
ciple Study Using the Car-Parrinello Molecular Dy-
namics Method
Rongjian Sa, Weiliang Zhu, Jianhua Shen, Zhen Gong,
Jiagao Cheng, Kaixian Chen and Hualiang Jiang
Journal of Physical ChemistryB (IF 4. 033)

2006, 110:5094-5098.

The Car—Parrinello molecular dynamics (CPMD) method
was used to study the dynamic characteristics of the cat—
ion—pi interaction between ammonium and benzene in
gaseous and aqueous media. The results obtained from
the CPMD calculation on the cation—pi complex in the
gaseous state were very similar to those calculated from
the Gaussian98 program with DFT and MP2 algorithms,
demonstrating that CPMD is a valid approach for study—

ingthissystem Unlike the interactioninthe gaseousstate,

our 12-ps CPMD simulation showed that the geometry of
the complex in aqueous solution changes frequently in
termsof theinteractionanglesanddistances. Furthermore,

the simulation revealed that the ammonium is constantly
oscillating above the benzene plane in an aqueous envi—
ronment and interacts with benzene mostly through three
of itshydrogenatoms. Incontrast, the interactionof the
cation with the aromatic molecule in the gaseous state
involves two hydrogen atoms. Inaddition, the free en—
ergy profile in aqueous solution was studied using con—
strainedCPMDsimulations, resulting inacalculatedbind-
ing free energy of —5. 75 kcal /mol at an optimum interac—
tiondistance of approximately 3. 254, indicating that the
cation—pi interaction between ammonium and benzene is
stable even in aqueous solution. Thus, this CPMD study
suggested that the cation—pi interaction between an am—
monium (group) and an aromatic structure could takeplace

even on surfaces of proteinornucleic acids in solution.

[37] Microsolvation Effect, Hydrogen-Bonding
Pattern, and Electron Affinity of the Uracil-Water
Complexes U-(H20)n (n=1, 2, 3)

Xiaoguang Bao, Huai Sun, Ning—Bew Wong, and Jiande
Gu

Journal of Physical ChemistryB (IF 4. 033)

2006, 110: 5065-5874.

Toachieve a systematic understanding of the influence
of microsolvation on the electron accepting behaviors
of nucleohases, thereliable theoretical method (B3LYP/
DZP++) has been applied to a comprehensive conforma—
tional investigationon the uracil-water complexes U-(H
@0)n (=1, 2, 3) inbothneutral and anionic forms. For
the neutral complexes, the conformers of hydration on
the 02 of uracil are energetically favored. However, hy—
dration on the 04 atom of uracil ismore stable for the
radical anions. Theelectronstructure analysis for theH-
bonding patterns reveal that the CH:--OH(2) type H-
bond existsonly fordi—and trihydrated uracil complexes
inwhich awater dimer or trimer is involved. The electron
density structure analysis and the atoms—in—molecules
(ATM) analysis for U-(H(2) 0) n suggest a threshold value
of the bond critical point (BCP) density to justify the
CH-+-OH (2 ) type H-bond; that is, CH:+-OH(2) could be
considered to be a H-bond only when its BCP density

value is equal to or larger than 0. 010 au. The positive

2006 FHAFFARIINRIEFZRNIEEBDRE

/1



adiabaticelectronaffinity (AFA) andvertical detachment
energy (VDE) values for the uracil-water complexes sug—
gest that these hydrated uracil anions are stable.
Moreover, the average AEA and VDE of U-(H(2)0)n in-

crease as the number of the hydrationwaters increases.

[38] Molecular Basis of the Recognition
Process: Hydrogen-Bonding Patterns in the Guanine
Primary Recognition Site of Ribonuclease T1
Jiande Gu, Jing Wang, Jerzy Leszczynski
Journal of Physical ChemistryB (IF 4. 033)

2006, 110:13590-13596.

Investigation of the intrinsic H-bonding pattern of the
guanine complex with a sizable segment (from Asn43 to
Glu46) of the primary recognition site (PRS) inRNase T1
at the B3LYP/6-311G(d, p) level of theory enables the elec—
tronicdensity characteristicsof the H-bonding patterns
of the guanine-PRS complexes to be identified. The per—
fect H-bonding pattern in the guanine recognition site is
achieved through the guanine complex interactions with
the large segment of the PRS. Two significant short H-
bonds, Ogl---HN1 and Og2---HN2, have been identified.
The similar short H-bond distances found in the anionic
GC— base pair and in this study suggest that the short
hydrogen—bond distances may be characteristic of the
mul tiple H-bonded anionic nucleobases. The H-bonding
energy distribution, the geometricanalysisof theHbond-
ingpattern, and theelectronstructurecharacteristicsof
the H-bonds in the guanine PRS of RNase T1 all suggest
that the Ogl-+-HN1 and 0g2-:-HN2 side—chain H-bonds
dominate the binding at the guanine recognition site of
RNase T1. Also, the geometry evidence, the electron
structure characteristics, and the properties of thebond
critical pointsof theH-bonds reveal that the side—chain
H-bonding and the main—chain H-bonding are mutually
intensifying. Thus the positive cooperativity between
Asnd3 to Tyr4b and Glu46 is proposed.

[39 Phosphonylation Mechanisms of Sarin and
Acetylcholinesterase: A Model DFT Study
Jing Wang, Jiande Gu, and Jerzy Leszczynski
Journal of Physical ChemistryB (IF 4. 033)
2006, 110: 7567-7573.
Potential energy surfaces for the phosphonylation of
sarin and acetylcholinesterase (AChE) have been theo-
reticallystudiedat theB3LYP/6-311G(d, p) level of theory.
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The obtained results show that the phosphonylation
process involves a two—step addition—elimination
mechanism, with the first step (additionprocess) being
the rate-determining step, while by comparison, the en—
suing steps are very rapid. Stable trigonal bipyramidal
intermediates are formed in the studied pathways. It is
alsorevealedthat thecatalytictriadofacetylcholinest—
eraseplays the catalyticrole in the reactionby speeding
up the phosphonylation process, as it does in the acyla—
tion reaction of ACh and AChE. The effect of aqueous
solvation was accounted for via the polarizable con—
tinuummodel. Tt isconcluded that the enzymatic reac—
tion here is influenced strongly by the solvent

environment.

[40] Pharmacokinetics and metabolism of the
flavonoid scutellarin in humans after a single oral
administration
Xiaoyan Chen, Liang Cui, Xiaotao Duan, Bin Ma, Dafang
Zhong
DrugMetabolismand Disposition (IF4. 015)

2006, 34(8) : 1345-1352.

Abstract Scutellarin iswidely used in treating various
cardiovascular diseases. Fewdataareavailable regard—
ing its metabolismand pharmacokinetics in humans. The
objectives of this study were to develop methods to
identifymajormetabolites of scutellarin inhumanurine
and plasma, and determine simultaneously the parent
drug and its major metabolites inhuman plasma for phar—
macokinetic studies. Four metabolites were detected in
urine samples by liquid chromatography coupled with
electrospraymul ti—stagemass spectrometry, butonlyone
of themwas found in plasma. Its structure was confirmed
as scutellarein 6-0-b—D—glucuronide by MS, NMR and
UV absorbance spectra. The plasma concentrations of
scutellarinand thema jor metabol i tewere simul taneously
determined using liquid chromatography—tandem mass
spectrometry. Afterasingleoral adninistrationof 60mg
scutel larinto20heal thy subjects, theplasmaconcentra—
tions of scutellarinwere very lowand its plasma concen—
tration—time curve was also anomalous. Plasma concen—
tration of the major metabolite was comparatively high
and the peak plasma concentrationwas 87. 0+29. 1 ng/ml.

The Tmax was late (7. 85+1.62h) and part of individual
pharmacokinetic profiles showed double peaks, which

indicated scutellarin could be absorbed into the intes—



tineafterhydrolysistoitsaglyconebybacterial enzymes.
Thiswas fol lowed by reconjugation in the intestinal cell
and/or liver with glucuronic acid catalyzed by the phase
IT enzyme, which showed regioselectivity and species
difference. Theregioselectivity of glucurono—conjuga—
tion for scutellarinmight be of importance for pharmaco—
logical activity. Plasmaconcentrationof iso—scutellarin

can be used as abiomarker of scutellarin intake.

[41] Engineering of Cytochrome P450 3A4 for
Enhanced Peroxide-Mediated Substrate Oxidation
Using Directed Evolution and Site-Directed Mutagen-
esis
Santosh Kumar, Hong Liu, and James R. Halpert
Drug Metabolismand Disposition (IF 4. 015)

2006, 34 (12) : 1958-1965

CYP3A4 has been subjected to random and site—directed
mutagenesis to enhance peroxide—supported metabolism
of several substrates. Initially, ahigh—throughputscreen—
ing method using whole cell suspensions was devel-
oped for HZOZ*supported oxidation of 7-
benzyloxyquinoline. Randommutagenesis by error—prone
polymerase chainreactionandactivity screeningyielded
several CYP3A4 mutants with enhanced activity. L216W
and F2281 showed a 3-fold decrease inK ,, anda 2.
hoon compared with CYP3A4.
Subsequently, T309V and T309A were created based on
the observation that T309V in CYP2D6 has enhanced
cumene hydroperoxide (CuOOH)-supported activity.
T309V and T309A showed a >6— and 5—fold higher kmt/
Km, CuOOHthan CYP3A4, respectively. Interestingly, L216W
and F2281 also exhibited, respectively, a >4—anda >3-
fold higher kcat/] Km, o than CYP3A4. Therefore, sev—

eral mul tiple mutants were constructed fromrationally

5-fold increase in kmt/K"1

designed and randomly isolated mutants; among them,
F2281/T309A showed an 11-fold higher k _ /K than

m, CuOOH
CYP3A4. Addition of cytochrome b5, which is lcqz(:)wn to
stimulateperoxide—supportedactivity, enhancedthek(m/
Km, ooy OF CYP3A4 by 4- to 7-fold. When the mutants
were tested with other substrates, T309V and T433S
showed enhanced k_ /K

(trifluoromethyl) coumarin and testosterone,

- with 7-benzyloxy—4—
respectively, comparedwithCYP3A4. Inaddition, inthe
presence of cytochrome b5, T433S has the potential to
producemilligramquantitiesof 6f hydroxytestosterone

through peroxide—supportedoxidation. Inconclusion, a

combination of random and site—directed mutagenesis
approaches yielded CYP3A4 enzymes with enhanced per—

oxide—supportedmetabolismof several substrates.

[42] The Dipeptide H-Trp-Glu-OH Shows Highly
Antagonistic Activity against PPARY: Bioassay with
Molecular Modeling Simulation
Fei Ye, Zhen—Shan Zhang, Hai-Bin Luo, Jian—Hua Shen,
Kai—Xian Chen, Xu Shen and Hua-Liang Jiang
ChemBioChem (IF 3.94)

2006, 7:74-82

The peroxi some prol i ferator-activated receptory (PPARy)
is an important therapeutic drug target for several
conditions, including diabetes, inflammation,
dyslipidemia, hypertension, andcancer. It is shown that
an antagonist or partial agonist of PPARy has attractive
potential applications inthe discoveryof novel antidia—
beticagentsthatmayretainefficacious insulin—sensitiz
ingpropertiesandminimizepotential sideeffects. Inthis
work, the dipeptide H-Trp-Glu—OH (G3335) was discov—
ered to be anovel PPARyantagonist. Biacore 3000 results
based on the surface plasmon resonance (SPR) technique
showed that G3335 exhibits ahighly specific binding af—
finity against PPARy (KD=8. 34 mm) and is able to block
rosiglitazone, apotent PPARyagonist, inthestimulation
of the interaction between the PPARy ligand-binding
domain (LBD) and RXRa-LBD. Yeast two—hybrid assays
demonstrated that G3335 exhibits strong antagonistic
activity (IC50=8. 67mm) inperturbingrosiglitazoneinthe
promotion of the PPARy LBD-CBP interaction. Moreover,
in transactivationassays, G3335was further confirmed
as an antagonist of PPARy in that G3335 could competi—
tively bind to PPARy against 0. 1 mm rosiglitazone to
repress reporter—gene expression with an IC50 value of
31.9 mm. In addition, homology modeling and
moleculardocking analyses were performed to investigate
the binding mode of PPARy LBD with G3335 at the atomic
level. Theresults suggested that residuesCys285, Arg288,
Ser289, and His449 in PPARy play vital roles in PPARy
LBD-G3335 binding. The significance of Cys285 for PPAR
v ~LBD-G3335 interaction was further demonstrated by
PPARy point mutation (PPARy- LBD-Cys285Ala). Tt is
hoped our current work will provide a powerful approach
for the discovery of PPARy antagonists, and that G3335
might be developed as a possible lead compound in dia—

betesresearch.
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[43] Suppression of (5R)-5-hydroxytriptolide
(LLDT-8) on Allograft Rejection in Full MHC-Mis-
matched Mouse Cardiac Transplantation
Wei Tang,Ru Zhou,Yang Yang, Yuan-chao Li,Yi-fu
Yang,and Jian-ping Zuo
Transplantation (IF3. 879)

2006, 81:927-933

Background. (5R)—-5-hydroxytriptolide (LLDT-8) isanew
compound derived fromtriptolide, which is the major im—
munosuppressive fractionof TripterygiumwilfordiiHook.

F (TWHF). Studies in vitroand in vivo have demonstrated
that LLDT-8 had potent immunosuppressive activities.

Here we tested LLDT-8 in major histocompatibility com
plex (MHC) —mi smatched cardiac transplantation and in—
vestigated the mechanisms underlying the prevention of
transplant rejection. Methods. LLDT-8was administered
orally torecipients inBalb/c to C57BL/6 murine cardiac
transplantationmodel. Allograftsurvival after transplan—
tation was recorded inrecipients. The T cell immunity
and cytokine production were observed. Histological
analysis was performed. The chemokine and its receptor
were analyzed by reverse transcriptasepolymerase chain
reactionon cardiac graft RNA. Results. LLDT-8 adminis—
teredorally significantly induced the survival prolonga—
tionof allogeneic cardiac graft. Histological results
showed that LLDT-8 well preserved myocardium and sig—
nificantlyreducedinfil trationof thegraftwithinflamma—
torycells. LLDT-8decreased IL-2production inrecipient
splenocytes stimilated by concanavalinA (Cond) ex vivo.

LIDT-8 significantly inhibited the immunoreactivity of
recipient to specific donor alloantigens, but preserved
immunity to third—party alloantigens and mitogen.

However, the flow cytometry analysis of the proportionof
(CD4+, CD8+T cell subgroup in recipient spleens showed
LLDT-8 had a normal izing effect on the splenic lympho—
cytes population. LLDT-8 decreased CC chemokine re—
ceptor 5 (OCR5) and their 1igands macrophage inflamma—
tory protein 1 alpha (MIP-1o and beta (MIP-1fmRNA
expressions inallografts. Conclusion. Theresultsoutline
the great potential of LIDT-8asa therapeutic tool in trans—
plantrejection.

[44] Severe acute respiratory syndrome
coronavirus membrane protein interacts with nucleo-
capsid protein mostly through their carboxyl termini
by electrostatic attraction
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Haibin Luo, Dalei Wu, Can Shen, Kaixian Chen, Xu Shen,
Hualiang Jiang

The International Journal of Biochemistry &Cell Biol-
ogy (IF3.871)

2006, 38:583-599.

The severe acute respiratory syndrome coronavirus
(SARS—CoV) membrane protein is an abundant virion
protein, andits interactionwith thenucleocapsidprotein
iscrucial forviral assembly andmorphogenesis. Although
the interacting region in the nucleocapsid protein was
mapped toresidues 168208, the interactingregion in the
membrane protein and the interaction nature are still
unclear. Inthiswork, byusingyeast two-hybridand sur—
face plasmon resonance techniques, the residues 197-221
of the membrane protein and the residues 351422 of the
nucleocapsid protein were determined to be involved in
their interaction. Sequenceanalysisrevealed that these
two fragments are highly charged at neutral pH, suggest—
ing that their interactionmay be of ionic nature. Kinetic
assays indicated that the endodomain (aal02-221) of the
membrane protein interactswith the nucleocapsidprotein
withhighaffinity KD=0. 550. 04microM), however, this
interaction couldbe weakened greatly by acidification,
higher salt concentration (400m\MNaCl) and divalent cat—
ion (50mM Ca2+), which suggests that electrostatic at-
tractionmight playan important role inthis interaction.
Inaddition, it isnoted that twohighly conserved amino
acids (1218 and L219) in the membrane protein are not
involved in this interaction. Here, we show that electro—
static interactions between the carboxyl termini of SARS—
CoV membrane protein and nucleocapsid protein largely
mediate the interaction of these two proteins. These re—
sul tsmight facilitate therapeutic strategiesaimingat the
disruption of the association between SARS—CoV mem—

brane and nucleocapsid proteins.

[45] Carboxyl Terminus of Severe Acute Respi-
ratory Syndrome Coronavirus Nucleocapsid Protein:
Self-Association Analysis and Nucleic Acid Binding
Characterization
Haibin Luo, Jing Chen, Kaixian Chen, Xu Shen, and
Hualiang Jiang
Biochemistry (IF3. 848)

2006, 45:11827-11835.
Coronavirus nucleocapsid (N) protein envelops the ge—

nomic RNA to form longhelical nucleocapsid during virion



assembly. Since Nprotein oligomerization isusuallya
crucial step inthisprocess, characterizationof suchan
oligomerizationwill help in the understanding of the
possible mechanisms for nucleocapsid formation. The N
proteinof severeacuterespiratory syndrome coronavirus
(SARS—CoV) was recently discovered to self-associate
by its carboxyl terminus. In this study, to further ad—
dress thedetailed understanding of the association fea—
ture of thisC-terminus, itsoligomerizationwas systemr
atically investigatedby size exclusion chromatography
and chemical cross—linking assays. Our results clearly
indicated that the C—terminal domain of SARS—CoV N
protein could form not only dimers but also trimers,

tetramers, and hexamers. Further analyses against six
deletion mutants showed that residues 343-402 were
necessary and sufficient for this C-terminus
oligomerization. Although this segment contains many
charged residues, differences inionic strengthhave no
effectsonitsoligomerization, indicating theabsenceof
electrostatic force in SARS—CoV N protein C—terminus
self-association. Gel shiftassayresul tsrevealedthat the
SARS—CoV N protein C-terminus is also able to associ—
atewith nucleic acids and residues 363-382 are the re—
sponsible interactionpartner, demonstrating that this
fragment might involve genomic RNA binding sites. The
fact that nucleic acid binding could promote the SARS—
CoV Nprotein C-terminus to formhigh—order oligomers
implies that the oligomeric SARS—CoV N protein prob—
ably combines with the viral genomic RNA in triggering

longnucleocapsid formation.

[46] Inhibitor Discovery Targeting the Interme-
diate Structure of 3-Amyloid Peptide on the Confor-
mational Transition Pathway: Implications in the Ag-
gregation Mechanism of f-Amyloid Peptide
Dongxiang Liu, Yechun Xu, Yu Feng, Hong Liu, Xu Shen,
Kaixian Chen, Jianpeng Ma, and Hualiang Jiang
Biochemistry (IF3. 848)

2006, 45:10923-10967.

A Bpeptides cleaved from the amyloid precursor protein
are the main components of senile plaques in Alzheimer’
s disease. ABpeptides adopt a conformation mixture of
randomcoil, Bsheet, and Bhelix insolution, whichmakes
itdifficult todesign inhibitors basedon the 3D struc—
tures of ABpeptides. By targeting the C-terminal B sheet

region of an A fintermediate structure extracted from

molecular dynamics simulations of ABconformational
transition, anewinhibitor thatabol ishesABfibrillation
was discovered using virtual screening in conjunction
with thioflavin T fluorescence assay and atomic force
microscopy determination. Circular dichroismspectros—
copy demonstrated that the binding of the inhibitor in—
creased the 3 sheet content of A B peptides either by
stabilizing the C—terminal Bsheet conformation or by
inducing the intermolecular (sheet formation. It was
proposedthat the inhibitorpreventedfibrillationbyblock—
ing interstrand hydrogen bond formation of the pleated
[ sheet structure commonly found in amyloid fibrils. The
study not only provided a strategy for inhibitor design
based on the flexible structures of amyloid peptides but
alsorevealed some clues to understanding the molecular

events involved in A Baggregation.

[47] Peptide deformylase is a potential target
for anti-Helicobacter pylori drugs: Reverse docking,
enzymatic assay, and X-ray crystallography valida-
tion
Jianhua Cai, CongHan, TiancenHu, JianZhang, Dalei Wu,
Fangdao Wang, Yunqing Liu, JianpingDing, Kaixian Chen,
Jianmin Yue, Xu Shen and Hualiang Jiang
ProteinScience (IF3. 618)

2006, 15:2071-2081.

Colonization of human stomach by the bacterium
Helicobacter pylori is amajor causative factor for gas—
trointestinal illnesses and gastric cancer. However, the
discoveryofanti-H. pyloriagentsisadifficult task dueto
lack of mature protein targets. Therefore, identifyingnew
molecular targets for developing new drugs against H.

pylori isobviouslynecessary. Inthis study, the in-house
potential drug target database (PDID, http://www. dddc.

ac. cn/tarfisdock/) was searched by the reverse docking
approach using an active natural product (compound 1)

discovered by anti—H. pylori screening as a probe. Ho—
mology search revealed that, among the 15 candidates
discovered by reverse docking, only diaminopimelate
decarboxylase (DC) and peptide deformylase (PDF) have
homologous proteins in the genome of H. pylori. Enzy—
matic assay demonstrated compound 1 and its derivative
compound 2 are the potent inhibitors against H. pylori
PDF (HpPDF) with IC50 values of 10.8 and 1. 25 uM,

respectively. X—ray crystal structures of HpPDF and the
complexes of HpPDF with 1 and 2 were determined for the
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first time, indicatingthat these two inhibitorsbindwell
with HpPDF binding pocket. All these results indicate
that HpPDF isapotential target for screening newanti-H.

pylori agents. Inaddition, compounds 1 and 2 were pre—
dicted tobind toHpPDFwithrelatively highselectivity,

suggesting they can be used as leads for developing
newanti-H. pyloriagents. The results demonstrated that
our strategy, reversedocking inconjunctionwithbioas—
say and structural biology, is effective and canbe used
as a complementary approach of functional genomics and

chemical biologyintargetidentification.

[48] Solution structure of the ubiquitin-associ-
ated domain of human BMSC-UbP and its complex
with ubiquitin
Yong-Gang Chang, Ai—Xin Song, Yong—Guang Gao, Yan—
Hong Shi, Xiao—Jing Lin, Xue-Tao Cao, DongHai Lin and
Hong—Yu Hu
ProteinScience (IF3. 618)

2006, 15:1248-1259.

Ubiquitin is an important cellular signal that targets
proteins fordegradationorregulates their functions. The
previously identified BUSC-UbP protein derived from
bone marrow stromal cells contains aubiquitin—associ—
ated (UBA) domain at the C terminus that has been impli—
cated in linking cellular processes and the ubiquitin
system. Here, we report the solution NMR structure of
the UBA domain of human BMSC-UbP protein and its
complexwithubiquitin. The structure determinationwas
facilitatedbyusinga solubility—enhancement tag (SET)
GB1, immunoglobulin G binding domain 1 of Streptococ—
cal protein G. The results show that BMSC-UbP UBA
domain is primarily comprised of three a-heliceswitha
hydrophobic patch defined by residues within the C ter—
minus of helix—1, loop—1, andhelix—3. The G-I motif is
similar to the M/L-G-F/Y motifs conserved in most UBA
domains. Chemical shift perturbation study revealed that
the UBA domain binds with the conserved five—stranded
b—sheet of ubiquitin via hydrophobic interactions with
the dissociation constant (KD) of ~17 uM. The structural
model of BMSC-UbP UBA domain complexed with
ubiquitin was constructed by chemical shift mapping
combined with the program HADDOCK, which is in agree—
ment with the result from mutagenesis studies. In the
complexstructure, threeresidues (Met76, T1e78, andLeu99)
of BMSC-UbP UBA form a trident anchoring the domain
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to the hydrophobic concave surface of ubiquitin defined
by residues Leu8, 1le44, His68, andVal70. This complex
structure may provide clues for BUSC-UbP functions
and structural insights into the UBA domains of other
ubiquitin—associated proteins that share high sequence
homology with BMSC-UbP UBA domain.

[49] Role of the second transmembrane domain
of rat adenosine Al receptor in ligand-receptor inter-
action
Ke—Qiang Xie, Yan Cao, Xing—Zu Zhu
Biochemical Pharmacology (IF 3. 617)

2006, 71:865-871.

Initial mutagenesis studiesexploring theligand recogni—
tion model of Al adenosine receptor (AIR) mainly fo-
cused on the residues in the 5th—-7th transmembrane do—
mains (TMs5-7). Little isknown about the role of residues
in TM2. To explore the importance of reserved hydro—
phobic region in TM2 of AlR, we mutated the hydropho—
bicresiduesat positions65and 69 tohydrophilicresidues
(L65T, Leur65 toThr-65; 169T, 11e-69 toThr-69; 169S, I1e-69
to Ser—69) to change the hydrophobicity at the outer end
of TM2. Binding assays showed that the affinities of
mutant receptors were significantly decreased forribose
group—containing agonists (2-chloro-N6-
cyclopentyladenosine (CCPA) and 5°-N-ethyl-—
carboxamidoadenosine (NECA)) but not for antagonists,

N6-cyclopentyl-9-methyladenine (N-0840), anadenine de—
rivative lacking ribose group, and 8—cyclopentyl—-1, 3—
dipropylxanthine (DPCPX), a xanthine derivative. This
observation suggests that the hydrophobic region at the
outer end of TM2 may mediate the recognition of the
ribose group of CCPA and NECA.

[50] Electron Attachment to Nucleotides in
Aqueous Solution

Jiande Gu, Yaoming Xie, and Henry F. Schaefer Il|
ChemPhysChem (IF 3.607)
2006, 7:1885-1887.
Recent experimental and theoretical studies have demon—
strated that low-energy electron (LEE) attachment toDNA
fragments may induce strand breaks in DNA. [1-5] Reli—
ableelectronaffinities (FAs) for DNA fragments are thus
of great importance inunderstanding such biologically
relevant processes. Studies of electron attachment to

nucleosides and nucleotides have been performed to



elucidate the mechanisms of the charge—induced strand
breaks in DNA. [6-12] These investigations reveal that
the formation of a nucleobase—centered radical anion is
the key stepfor either CO s bond breaking or N1-glyco—
sidic bond rupture in DNA subjected to low—energy
electrons. [6-12] These findingsraise newquestionsasto
the influences of solvent and deprotonation on the EAs
of nucleotides. Solvent effects on the electron—capture
process are typical lymodeledwith gas—phase structures.

[6, 7] It must be noted that the phosphate group innucle—
otides is mostly deprotonated under physiological
conditions. Furthermore, radical dianionsofnucleotides
have been found to be unstable in the gas phase. [6] DFT
studies of suchmetastable dianions in the gas phase lack
theoretical rigor. [13] Therefore, theinfluenceontheFAs
of nucleotides, due to the deprotonation of the phos—
phate group inaqueous solution, needs to be examined
carefully. Here, we report an investigation of electron
attachment tonucleotides in aqueous solution in an ef—
fort to shed light on the problems discussed above. The
2’-deoxythymidine—5’- monophosphates in its neutral and
deprotonated forms (denoted as 5’-dTMPH and 5’-dTMP)

have been selected asmodels. For abetter descriptionof
the influence of the 3’-5’-phosphodiester 1inkage inDNA,

the OPO3H moiety was terminated with a CH3 group (see
Scheme 1). This model provides information, which is

directlyrelevant to the important buildingblocks of DNA.

[51] Low Temperature Induced De-Differentia-
tion of Astrocytes
Tao Yu, Guan Cao and Linyin Feng
Journal of CellularBiochemistry (IF3.591)
2006, 99:1096-1107.
Radial glial cells are astrocyte precursors, which are
transiently present in the developing central nervous
systemand transformeventual ly into astrocytes in the
cerebral cortex and intoBergmann glia in the cerebel lum.
Previous reports indicate that the transformation from
radial glia to astrocytes can be reversed by diffusible
chemical signalsderived fromembryonic forebraininvitro
and by freezing injury invivo. But there isnodirect evi—
dence proving that mature astrocytes can de—differenti—
ate intoradial glial cells. Here we show that purifiedas—
trocytescouldde—differentiateintoradial glial-1likecells
(RGLCs) invitrowith freeze—thawstimulation. RGLCshad

the expressionof markers forradial gliaincludingNestin

andPax6, andastrocytemarkers, theglial fibrillaryacidic
proteinand Vimentin. Cortical neurons, whenco—cul tured
with RGLCs, migrated along the processes of RGLCs at
an average speed of 26. 26+ 3. 36 mm/h. Moreover, the
proliferation of RGLCs was significantly promoted by
epidermal growthfactor (EGF) at the concentrationof 10~
30 ng/ml. These results reveal that low temperature in—
ducesastrocytes tode—differentiate into immature RGLCs,

which provides an in vitro model to investigate mecha—

nismsofastroglial cel 1sde—differentiation.

[52] Strategy for Discovering Chemical Inhibi-
tors of Human Cyclophilin A: Focused Library Design,
Virtual Screening, Chemical Synthesis and Bioas-
say
JianLi, Jian Zhang, Jing Chen, Xiaomin Luo, Weiliang
Zhu, Jianhua Shen, Hong Liu, Xu Shen and Hualiang Jiang
Journal of Combinatorial Chemistry (IF 3. 459)

2006, 8:326-337.

The discovery of cyclophilinA (CypA) inhibitor is now
of special interest in the treatment of immunological
disorders. Inthiswork, usinga strategy integrating fo—
cused combinatorial library design, virtual screening,
chemical synthesis, andbiocassay, aseriesof novel small
molecular CypA inhibitors have been discovered. First,
using the fragments taken from our previously discov—
ered CypA inhibitors (Bioorg. Med. Chem. 2006, 14, 2209-
2224) asbuilding blocks, we designed a focused combi—
natorial library containing 255 molecules employing the
ID1. 0 program (J. Comb. Chem. 2005, 7, 398-406) devel—
oped by us. Sixteen compounds (la—e, 2a—b, 3a—b, and 4a—
@) were selected by using virtual screening against the
X-ray crystal structure of CypA aswell as drugl ike analy—
sis for further synthesis andbioassay. All these sixteen
molecules are CypA binders with binding affinities (KD
values) ranging from 0. 076 to 41. 0 microl, and five of
them (4a, 4c, and 4e—g) are potent CypA inhibitors with
PPIase inhibitoryactivities (IC50 values) of 0. 25-6. 43
microM. The hit rates for binders and inhibitors are as
highas 100% and 31. 25%, respectively. Remarkably, both
the binding affinity and inhibitory activity of the most
potent compound increase approximately 10 times than
that of the most active compound discovered previously.
The high hit rate and the high potency of the new CypA
inhibitorsdemonstrated the efficiency of the strategy for

focused library design and screening. Inaddition, the
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novel chemical entities reported in this study could be
leads for discovering new therapies against the CypA

pathway.

[53] Three-Component, One-Pot Reaction for
the Combinatorial Synthesis of 1,3,4-Substituted
Pyrazoles
Fuchun Xie, Gang Cheng, Youhong Hu
Journal of Combinatorial Chemistry (IF 3. 459)

2006, 8:286-288.
JE ST

[54] Acceleration of a-synuclein aggregation by
homologous peptides
Hai-Ning Du, Hong-Tao Li, Feng Zhang, Xiao—Jing Lin,
Jia—Hao Shi, Yan—Hong Shi, Li—Na Ji, Jun Hu, Dong-Hai
Lin, Hong—Yu Hu
FEBS Letters (IF 3. 415)
2006, 580: 3657-3664.
o~Synuclein (a~Syn), amyloid Bproteinand prionprotein
are among the amyloidogenic proteins that are associ—
ated with the neurodegenerative diseases. These three
proteins share a homologous region with a consensus
sequence mainly consisting of glycine, alanine and va—
lineresidues (accordingly named as the GAVmotif), which
was proposed tobe the critical core for the fibrillization
and cytotoxicity. Tounderstand the role of the GAVmotif
inproteinamyloidogenesis, we studied the effects of the
homologous peptides corresponding to the sequence of
GAVmotifregion (residues 66-74) on o—Synaggregation.
The result shows that these peptides can promote
fibrillization of wild—type o—Syn and induce that of the
charge—incorporated mutants but not the GAV—deficient
o~Synmutant. The acceleration of o—Syn aggregation by
the homologous peptides is under a sequence—specific
manner. The interplay between the GAV peptide and the
core regions in o—Syn may accelerate the aggregation
process and stabilize the fibrils. This finding provides
clues for developing peptide mimics that could promote
transforming the toxicoligomers orprotofibrils into the
inertmaturefibrils.

[55] Characterization and inhibitor discovery of
one novel malonyl-CoA: Acyl carrier protein
transacylase (MCAT) from Helicobacter pylori
Weizhi Liu, CongHan, Lihong Hu, Kaixian Chen, Xu Shen,
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Hualiang Jiang

FEBS Letters (IF 3. 415)

2006, 580:697-702.

Type I1 fattyacid synthesis (FASII) isanessential process
forbacteriasurvival, andmalonyl-CoA:acyl carrierprotein
transacylase (MCAT) is akey enzyme in FAS 1T pathway,

which is responsible for transferring the malonyl group
from malonyl—CoA to the holo—ACP by forming malonyl—
ACP. Inthiswork, we described the cloning, character—
ization and enzymatic inhibition of a new MCAT from
Helicobacter pylori strain SS1 (HpMCAT), and the gene
sequence of HpfabD was deposited in the GenBank data—
base (AccessionNo. AY738332). Enzymatic characteriza—
tion of HpMCAT showed that the Km value for malonyl-—
CoA was 21.01 +2.3mM, and the thermal- and
guanidiniumhydrochloride—induced unfolding processes
for HpMCAT were quantitatively investigated by circu—
lar dichroism spectral analyses. Moreover, a natural
product, corytuberine, was discovered to demonstrate
inhibitory activity against HpMCAT with IC50 value at
33.14+3.29mM. Further enzymatic assay results indi—
cated that corytuberine inhibits HpMCAT in an
uncompetitivemanner. Toourknowledge, thisisthefirstly
reported MCAT inhibitor to date. This current work is
hoped to supplyuseful information for better understand—
ing the MCAT features of H. pylori strain, and
corytuberine might be used as a potential lead compound
in the discovery of the antibacterial agents using
HpMCAT as target.

[56] Grateloupia longifolia polysaccharide inhib-
its angiogenesis by downregulating tissue factor ex-
pression in HMEC-1 endothelial cells
Chao Zhang, Fan Yang, Xiong—Wen Zhang, Shun—Chun
Wang, Mei—Hong Li, Li—Ping Lin, Jian Ding
British Journal of Pharmacology (IF3.41)

2006, 148:741-751.

Theantiangiogenicandanti tumor propertiesof Grateloupia
longifoliapolysaccharide (GLP), anew type of polysac—
charide isolated fromthe marine alga, were investigated
with several invitroand invivomodels. Possible mecha—
nismsunderlying its antiangiogenic activity were also
assessed. 2GLP dose—dependently inhibited prolifera—
tion of humanmicrovascular endothelial cells (HMEC-1)
andhuman umbilical vein endothelial cells (HUVEC), with
1C50 values of 0. 86 and0. 64 mgml—1, respectively. Intube



formation andcell migration assays using HMEC-1 cells,

noncytotoxicdosesof GLPsignificantlyinhibitedformation
of intact tube networks andred uced the number of migra—
tory cells. Inhibition by GLP was VEGF—independent. 3 In
the chick chorioallantoic membrane (CAM) assay, GLP
(2.5 pg egg-1) reduced new vessel formation compared
with thevehicle control. GLP (0. Imgplug-1) alsoreduced
the vessel density inMatrigel plugs implantedinmice. 4
The levels of pan andphosphorylatedrecptors for VEGFE,

VEGFR-1 (f1t-1) andVEGFR-2 (KDR) were not significantly
altered by bmg ml-1 GLP treatment of HMEC-1, although
tissue factor (TF) showed significant decreases at both
mRNA andprotein levels following GLP treatment. 5 In
micebearing sarcoma—180 cells, intravenousadministra—
tion of GLP (200 mg kg(-1) decreased tumor weight by
52% without obvious toxicity. Vascular density in sec—
tions of the tumor was reduced by 64% af ter GLP treatment.

6Collectively, theseresultsindicate that GLPhasantitu—
mor properties, associated at least, inpart, with the

antiangiogenesis induced by downregulation of TF.

[57]Paeoniflorin attenuates neuroinflammation
and dopaminergic neurodegeneration in the MPTP
model of Parkinson disease by activation of adenos-
ine Al receptor
Hua—Qing Liu, Wei—Yu Hang, Xue-Ting Luo, Yang Ye and
Xing—Zu Zhu
British Journal of Pharmacology (IF3.41)

2006, 148:314-325.

This study examined whether Paeoniflorin (PF), themajor
active components of Chinese herb Paconiae alba Radix,

hasneuroprotectiveeffect inthel-methyl—4-—phenyl-1, 2, 3, 6-
tetrahydropyridine (MPTP) mouse model of Parkinson’ s
disease (PD). 2. Subcutaneous administrationof PF (2.5
and 5 mg kg(-1)) for 11 days could protect tyrosine hy—
droxylase (TH)—positive substantia nigra neurons and
striatal nerve fibers fromdeath and bradykinesia induced
by four—dose injection of MPTP (20 mg kg(-1)) on day 8.

3. When given at 1 h after the last dose of MPTP, and
then administered once a day for the following 3 days, PF
(2. 5and5mgkg(-1)) also significantly attenuated the
dopaminergic neurodegeneration in a dose—dependent
manner. Post—treatmentwithPF (5mgkg (-1)) significantly
attenuated MPTP-induced proinflammatory gene
upregulationandmicroglial andastrocyticactivation. 4.

Pretreatment with 0. 3 mg kg (-1) 8-cyclopentyl-1, 3—

dipropylxanthine, an adenosine Al receptor (A1AR)
antagonist, 15 min before each dose of PF, reversed the
neuroprotectiveandantineuroinflammatoryeffects of PF.

5. Inconclusion, this study demonstrated that PF could
reduce the MPTP-induced toxicity by inhibition of
neuroinflammation by activation of the A1AR, and sug—
gested that PF might be a valuable neuroprotective agent
for the treatment of PD.

[58] Differential expression of inducible nitric
oxide synthase and IL-12 between peritoneal and
splenic macrophages stimulated with LPS plus IFN-
y is associated with the activation of extracellular
signal-related kinase Yi-Na Zhu, Yi-Fu Yang, Shiro
Ono, Xiang-Gen Zhong, Yong-Hong Feng, Yong-Xin
Ren, Jia Ni, Yun-Feng Fu, Wei Tang and Jian-Ping
Zuo
International Immmnology (IF3.317)

2006, 18:981-990.

Resident peritoneal macrophages (pM¢ are found defi—
cient in T cell-stimulating capacity compared with the
competent splenic macrophages (sM¢. Macrophages
(M¢—derived nitric oxide (NO) and IL-12 have been shown
to play crucial roles in the interaction between M¢ and T
cells. Tofurtherunderstanddifferential functionsbetween
pM¢ and sM¢ we focused on the production of NO and
IL-12 from LPS plus IFN-Y —activated M¢ We demon—
strated thedifferential expressionof induciblenitricox—
ide synthase (iNOS) and IL-12 in pM¢ and sM¢ with LPS
plus TFN—¢ stimulation. pM¢ produced high level of NO
but low level of IL-12, whereas sM¢ produced high level
of IL-12 but no NO. Furthermore, we demonstrated that
there were no differences in IFN-¢ nduced signal trans—
ducerandactivatorof transcription—lactivationand con—
sequent interferonregulatory factor—1and interferoncon—
sensus sequence-binding protein up—regulationbetween
pM¢ nd sM¢. Likewise, p38 mitogen—activated protein
kinase was activated by LPS with identical kinetics in
both pM¢ and sM¢. However, LPS—induced extracellular
signal-regulatedkinase (ERK) activationwas prolonged
in pM¢ comparing with sM¢.Moreover, we demonstrated,

using inhibitor selective for ERK cascade (PD98059), that
the prolonged ERK activation contributed a positive
signal for iNOS expression and a negative signal for IL-
12p40expression inresident pM¢. Inaddition, anti—I1-10~

neutralizing antibody plus indomethacin could abrogate
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the inhibitory effects of endogenous IL-10 and prostag—
landin E2 on the production of IL-12 by resident pM¢
possibly through suppressing ERK activation. Taken
together, profound difference inERK activation may ac—
count for differential LPS plus ITFN-¢ responsiveness be—
tween pM¢ and sM¢. High production of NO and low
production of IL-12 by pMmay contribute to its deficiency
inTcell-stimulatingcapacity.

[59] Identification of core functional region of
murine IL-4 using peptide phage display and molecular
modeling
Gang Yao, Weiyan Chen, Haibin Luo, Qunfeng Jiang,
Zongxiang Xia, Lei Zang, Jianping Zuo, XinWei, Zhengjun
Chen, Xu Shen, Chen Dong and Bing Sun
International Immmnology (IF3. 317)

2006, 18:19-29.

Murine IL-4 is apleiotropic cytokine with undefined core
functional region foreliciting downstreamsignaling. We
usedmolecularmodeling topredict thebinding sites rec—
ognized by an anti-IL-4-neutralizing mAb (11B. 11) and
peptide phage display to delineate their makeup. The re—
sul ts of theseapproaches were confirmed by site—directed
mutagenesis analysis. The results suggest that the amino
acid residues spanning from 79 to 86 (QRLFRAFR) on IL-
4 are of the major binding site for 11B. 11. Furthermore,

the functional experiments demonstrate that the residues
R80, R83 and R86, which are located in the helix C of
murine 114, playacrucial role inbinding to the IL-4R a—
chain. Taken together, anew core functional region of
murine IL4 isidentified, whichprovides newinsight into
the interactionbetween IL-4 and IL4Ra. Inaddition, the
resul ts demonstrate that 11B. 11 binds toacore functional
regionof murine IL—4, which prevents this cytokine from

interactingwithitscognatereceptor.

[60] Huperzine A Attenuates Mitochondrial Dys-
function in B-Amyloid -Treated PC12 Cells by Re-
ducing Oxygen Free Radicals Accumulation and Im-
proving Mitochondrial Energy Metabolism
Xin Gao and Xi Can Tang
Journal of Neuroscience Research (IF 3. 239)

2006, 83:1048-1057.
We observed previously that huperzine A (HupA), a
selectiveacetylcholinesteraseinhibitor, cancounteract

neuronal apoptosis and cell damage induced by several
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neurotoxic substances, and that this neuroprotective
action somehow involves the mitochondria. We investi—
gated the ability of HupA to reduce mitochondrial dys—
function in neuron—like rat pheochromocytoma (PC12)
cells exposed in cul ture to the amyloid b—peptide frag—
ment 25-35(AB25-35). After exposure to 1uMAB25-35
forvariousperiods, cellsexhibitedarapiddeclineof ATP
levels and obvious disruption of mitochondrial membrane
homeostasis and integrity as determined by characteris—
ticmorphologicalterations, reducedmembranepotential,

and decreased activity of ion transport proteins. In
addition, AB25-35treatmentalso ledto inhibitionof key
enzyme activities in the electron transport chain and the
tricarboxylicacidcycle, aswellasanincreaseof intracel—
lularreactive oxygenspecies (ROS). Pre—incubationwith
HupA for 2 hr not only attenuated these signs of cellular
stress caused by AB but also enhanced ATP concentra—
tion and decreased ROS accumulation in unharmed nor—
mal cells. Those results indicate that HupA protects mi—
tochondria against Abinduced damages, at least inpart
by inhibiting oxidative stress and improving energy
metabolism, and that these protective effects reduce the
apoptosisof neuronal cells exposed to this toxic peptide.

[61] Investigation of the role of cytochrome P450
2B4 active site residues in substrate metabolism
based on crystal structures of the ligand-bound en-
zyme
Cynthia E. Hernandez, Santosh Kumar, Hong Liu, James
R. Halpert
Archives of Biochemistry and Biophysics (IF3. 152)
2006, 455(1) :61-67
Based on the X-ray crystal structures of 4-(4-
chlorophenyl) imidazole (4-CPI)—and bifonazole (BIF)—
boundP450 2B4, eight active sitemutantsat sixpositions
were created in anN-terminal modified construct termed
2B4dH and characterized for enzyme inhibition and
catalysis. 1363A showed a > 4—fold decrease in differen—
tial inhibition by BIF and 4-CPI (ICSOYW/ 1C,, , m). F296A,
T302A, I1363A, V367A, and VA77A showed a =2-fold
decreased km for T—-ethoxy—4—trifluoromethylcoumarinO-
deethylation, whereas V367A and V477F showed an al—
tered K. T3024, V367L, and V477A showed > 4-fold
decrease in total testosterone hydroxylation, whereas
13634, V367A, and VA77TF showed altered stereo— and
regioselectivity. Interestingly, I363A showeda =150-



fold enhanced kcat/ K wi th testosterone, and yielded a
newmetabolite. Furthermore, testosterone docking into
three-dimensional models of selected mutants based on
the 4-CPI-bound structure suggested are—positioning of
residues 363 and 477 to yield products. In conclusion,
our results suggest that the 4-CPI-bound 2B4dH/H226Y
crystal structure isanappropriatemodel for predicting

enzymecatalysis.

[62] Characterization of tanshinones in the roots
of Salvia miltiorrhiza (Dan-shen) by high-performance
liquid chromatography with electrospray ionization
tandem mass spectrometry
Min Yang, Aihua Liu, Shuhong Guan, Jianghao Sun, Man
Xu and Dean Guo
Rapid Commnications InMass Spectrometry (IF 3. 087)
2006, 20: 1266-1280.

The qualitative analysis of tanshinones in the roots of
Salviamiltiorrhiza (Dan—shen in Chinese) was performed
using high—performance liquid chromatography with
electrospray ionization tandemmass spectrometry (EST—
MSn). Tanshinones are the major bioactive constituents
of Dan—shen, which isused in China for the treatment of
haematological abnormalities and cardiovascular
diseases. The ESI-MSn fragmentation behavior of
tanshinones was investigated. For tanshinones with the
tanshinone I nucleus, the fragmentationwas triggered
by loss of amolecule of CO except bearing a substituent
at Cl17 or C18, followed by sequential eliminations of CO.

If C15-16 was a saturated bond, the fragmentation was
triggered by elimination of a molecule of H20. For
tanshinones with the tanshinone ITA nucleus, the frag—
mentation was triggered by loss of a molecule of H20,

followed by successive eliminations of CO. Ions corre—
sponding to loss of a molecule of propylene (Am=42)
were also observed. Moreover, when C15-16 was a satu—
rated bond, ions corresponding to losses of CH3, H20
and propylene were more abundant. If noD-ring existed,

the presence of isopropyl resulted inaneliminationof a
molecule of H20 with an ad jacent CO or OH. In addition,

theextensionof them-conjugationintheA—ring (especially
at C1-2) induced the fragmentation by loss of amolecule
of (0. These fragmentationruleswere applied to the iden—
tificationof tanshinones inachloroform/methanol (3:7)
extract of Dan—shen, which was separated on a C18 col—

umnwith gradient elution. A total of 27 tanshinones were

identified, including fivenew constituents. The estab—
lished method could be used for the sensitive and rapid
identification of tanshinones in the Dan—shen drug and

itspharmaceutical preparations.

[63] Development and validation of a liquid chro-
matographic/tandem mass spectrometric method for
the determination of sertraline in human plasma
Xiaoyan Chen, Xiaotao Duan, Xiaojian Dai and Dafang
Zhong
Rapid Commnications InMass Spectrometry (IF 3. 087)
2006, 20:2483-2489.

A sensitive and rapid 1iquid chromatographic/tandem
mass spectrometric method was developed and val idated
for the determination of sertraline in human plasma. The
analyteand internal standard (IS, diphenhydramine) were
extractedwith 3mL of diethyl ether/dichloromethane (2:

1, v/v) from0. 25 mL plasma, then separated on a Zorbax
Eclipse XDB C18 column using methanol/water/formic
acid (75:25:0. 1, v/v/v) as themobi lephase. The triplequa—
drupolemass spectrometry was applied via an atmospheric
pressure chemical ionization (APCI) source for detection.

The fragmentation pattern of the protonated sertraline
was elucidated with the aid of product mass spectra of
isotopologous peaks. Quantification was performedus—
ing selected reactionmonitoring of the transitionsofm/z
306—>159 for sertralineandm/z 256—>167 for the IS. The
method was linear over the concentration range of 0. 10—
100 ng/mL. The intra—day and inter—day precisions, ex—
pressed by relative standard deviation, were both less
than 6. 7%. Assay accuracies were within +6. 9%as terms
of relativeerror. The lower limitof quantification (LLOQ)
was identifiable and reproducible at 0. 10 ng/mLwith a
precision of 8. 3% and an accuracy of 9. 6%. The validated
method has been successfully applied for the pharmaco—
kineticstudy andbioequivalence evaluationof sertral ine
in18healthyvolunteersafterasingleoral administration

of 50mg sertral inehydrochloride tablets.

[64] Rapid and direct measurement of free con-
centrations of highly protein-bound fluoxetine and its
metabolite norfluoxetine in plasma
Bin Guo, Chuan Li, Guangji Wang and Laishun Chen
Rapid Communications InMass Spectrometry (IF 3. 087)
2006, 20:39-47.

Fluoxetine (F) anditsactiveN-demethylatedmetabolite,
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norfluoxetine (NF), areselective serotoninre—uptake in—
hibitors that bindextensively toplasma proteins. Devel -
opment and validation of a novel method for measuring
free concentrations of F and NF in plasma are reported
here. The plasma filtrate was prepared by a high—speed
short-durationultrafiltration (UF) and thensubmitteddi-
rectly to a short—column 1iquid chromatography/tandem
mass spectrometric (LC/MS/MS) assay. There was no
significantmatrixeffectontheanalysis, andnon—specific
binding of the analytes to the UF devices wasnegligible.

For validation of the method, the recovery of the free
analytes was compared to that froman optimized equilib—
riumdialysismethod, and analyte stability was examined
under condi tions mimicking the sample storage, handling,

andanalysis procedures. The linearity range was 0. 37" 12
ng/nL for Fand NF; the within—run and between—run rela—
tive standard deviations were less than 11. 9%, and accu—
racies across the assay range were 100+10. 3%. This
new method was then further validated in a pharmacoki—
netic (PK) study in beagle dogs receiving a single oral
dose of fluoxetinehydrochloride. The integrity of there—
sulting PK data of free F and NF was absolute. The PK
dataindicate that thenovel method isaccurateandreliable.

To our knowledge this is the first report describingarapid
and reliable method for direct measurement of free con—
centrations of F and NF in plasma, which will be useful
for clinical pharmacokinetic/pharmacodynamic studiesof
F. Furthermore, the strategies described hereinmay be
applied to the development and validation of methods
for measuring the free concentrations of other drugs in

plasma.

[65]Screening for in vivo metabolites of
isovalertatin family oligosaccharides in rats by liquid
chromatography coupled to electrospray ionization
tandem mass spectrometry
Duanyu Si, Dafang Zhong, Cangxiao Liu
Rapid Communications InMass Spectrometry (IF 3.087)
2006, 20:3385-3392
Liquid chromatography/electrospray ionization tandem
mass spectrometry (LC/MS") was used to identify trace
levelsof invivometabolitesafter the administrationof
isovalertatin M23 or isovalertatin D23 to rats. The
biosamples of urine, feces, and ileum incubation were
pre—treated by solid-phase extraction (SPE), and then

chromatographed with a reversed—phase G column with
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acetonitrile/1. bnMaqueous ammonia (18:82, v/v) as the
mobile solvent. The parent drug and the possiblemetabo—
lites were identified by two independent qualitative
parameters, retentiontimeandcollision—induceddissocia—
tion product ions. Nine and sevenmetabolites were suc—
cessful lycharacterizedfrombiosamplesafteradministra—
tionof isovalertatinsM23 andD23, respectively, torats.

The metabol ism seemed to take place in the rat intestinal
tract, andmetabolic pathways were identified including
isovaleryl de—esterificationandhydrolysisof a—glucose
units located either at the reducing or the non—reducing

terminus.

[66] A novel therapeutic approach to 6-OHDA-
induced Parkinson’s disease in rats via supplemen-
tation of PTD-conjugated tyrosine hydroxylase
Shao Ping Wu, Ai Ling Fu, Yu Xia Wang, Lei Ping Yu, Pei
Yuan Jia, Qian Li, Guo Zhang Jin, Man Ji Sun
Biochemical and Biophysical Research Communica—
tions (IF3. 000)

2006, 346:1-6

The present study aimed to evaluate whether the protein
transduction domain (PTD)—conjugated human tyrosine
hydroxylase (TH) fusion protein was effective on the 6-
hydroxydopamine (6—0HDA)-induced Parkinson’s
disease (PD) model rats. An expression vector pET-PID-
TH harbouring the PTD-TH gene was constructed and
transformed to the Escherichia coli BL21 cells for
expression. The expressed recombinant PTD-TH with a
molecular weight of 61 kD was successfully transduced
(1uM) into the dopaminergic SH-sy5y human neuroblas—
toma cells in vitro and visualized by immunohistochemi—
cal assay. An in vivo experiment inrats showed that the
iv administered PTD-TH protein (8 mg/kg) permeated
across theblood-brainbarrier, penetratedintothe stria—
tumand midbrain, and peaked at 5-8h after the injection.
The behavioral effects of PTD-TH on the apomorphine—
induced rotations in the PD model rats 8 weeks after the
6-OHDA lesion showed that a single bolus of PTD-TH (8
mg/kg) iv injection caused a decrement of 60% of the
contralateral turns on day 1 and 40% on days 5-17. The
results imply that iv delivery of PTD-TH is therapeuti—
cally effective on the 6-OHDA—induced PD in rats, the

PTD-mediated human TH treatment opening a promising



therapeuticdirection in treatment of PD.

[67 Procyanidin dimer B2 [epicatechin-(43-8)-
epicatechin] suppresses the expression of
cyclooxygenase-2 in endotoxin-treated monocytic
cells
Wei-yuZhang, Hua—qing Liu, Ke—qiangXie, Lin-1inYin, Yu
Li, Catherine L. Kwik-Uribe, Xing—zu Zhu
Biochemical and Biophysical Research Communica—
tions (IF3. 000)

2006, 345:508-515

The anti—inflammatory activity of the predominant
procyanidin dimer in cocoa, dimerB2, was investigated in
this study. Pretreatment of the procyanidin dimer B2 re—
duced COX-2 expression induced by the endotoxin 1i—

popolysaccharide (LPS) in differentiated human mono—

cyticcells (THP-1) inculture. To further elucidate the
underlyingmechanismof COX—2 inhibition by procyanidin,

we examined their effects onthe activationof extracel lu—
larsignal-regulatedproteinkinase (ERK), Jun—terminalki-
nase (JNK), and p38 mitogen-activated protein kinase
(MAPK), which are upstream enzymes known to regulate
COX—2 expression inmany cell types. Pretreatment with
procyanidin dimer B2 decreased the activation of ERK,

JNK, and p38 MAPK. In addition, procyanidin dimer B2
suppressed the NF-kappaB activation through stabiliza—
tion of TkappaB proteins, suggesting that these signal—
transducing enzymes could be potential targets for
procyanidin dimer B2. By affecting the expression rather
than the activity of COX—2, these invitro data reported
hereingive further evidence on theanti—inflammatory pro—

tectionby procyanidins.
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