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‘The human genome holds an extraordinary trove of information about human development, physiology, medicine and evolution.
Here we report the results of an intemational collaboration to produce and make freely available a draft sequence of the human
‘genome. We also present an iniialanalysis of the data, describing some o the nsights that can be gleaned from the sequence.

The rediscovery of Mendels Laws of heredity in the opening weeksof  coordinate regultion of the genes i the clusters
the 20th century’ sparked a scientific quest to understand the @ There appear tobe sbout 30,000-40,000 protein-coding genes in
natare and content of genetc information that has propelld  the human genome oy sbout twice 5 many a5 in worm or
biology for the last hundred yesrs. The scentific progress made  However, the genes are more comple, with more aternaive
fallsnaturally into our main phass,corresponding roughly to the  splicing gencratng a Lager number of protin products.
four quarers ofthe century. Thefist established the cellulr basis of @ The full st of proteins (the ‘protcome’) encoded by the human
eredity:thechromosomes. Thesecond defined the moleculae basis genome is more complex than those ofnvertebrsts. This i duc in
oferedity: the DNA double hli. T third unlocked the informa-  part o the presence of vertebrate-specific protein domains and
tional basis of heredity,wit thediscovery of he biological mechan-  maifs (an estimated 7% of the tota), but more 1o the fact that
fem by which clls red the nformation contaned in genes and with  vertcbrats appear to have arranged pre_existing components info &
the invention o the recombinant DA technologiesof cloning and  riche collection of domain architctures,
sequencing by which sientss can do the same ‘@ Hundreds of human genes appea likely to have resulted from
Thelast quarter o acentury has been marked by arelemtes drive  horizontl transfe from bacteria a some point n the vertebrate
1o decipher fist gencs and then etice genomes, pavming the ficld lincage. Dozens of genes appear to have been derved from trane.
of genomics. The fruits of this work aleady include the genome  posable clements.
Sequences of 599 viruses and viroids, 203 naturally occuring @ Although sbout half of the human genome derives from trans-
plasmide, 185 organelles, 31 cubacteria, seven axchaca, one possble clements, thers has been 3 marked decline in the oversl
ungus, 6o animals and one plant. activiy of such clements in the hominid ineage. DNA transposons
Here we report th reslts of  collsboration involving 20 groups  appear 1o have become completey inactve and.long-terminal
from the United States, the United Kingdom, Japan, France, ~repeat (LTR) retroposons may aso have done so.
Germany and Ching to produce 2 drat sequenc of the human @ The pericentromeric and subtelomeric regions of hromosomes
genome. The draft genome sequence was genersted from a physical  are lled with arge recent segmental duplications of sequence from
map coring more than 96% ofth cuchromatic part ofthe buman  chewhere in the genome. Segmental duplication s much more
enome and,together with additonalsequence in public daabases,  frequent in humans than in yeas,fy of worm.
it covers sbout 94% of the human genome. The sequence was @ Analysis of the organization of Alu clements explains the long:
produced over  relativly short period, with coverage rising fom  standing mysery of thee surprising genomic distrbution, and
Shout 10% to more than 90% over roughly Gfcen monthe. The  suggest hat there may b strongseecton in fvour of preferentisl
Sequence dats have been made available ithout restriction and  rtention of Al clements in GC-ich regions and tht these sclish
updated daily throughout the project. The task ahead s o producea  clements may bencit their human host.
finished scquence, by closing al gaps and resoling all ambiguitis. @ The mutation rate is about twice a5 high in male a in female
Aleady sbout one billon bases are in final form and the task of - meiosis,showing that most mutaton occurs i mles
bringing the vast majorty of th sequence o this standard s now @ Cytogenctic anaysis of the sequenced cloncs confirms sugges
Straightforard and should proceed rapidy. tions that large GC-poor regons are strongly corrlated with dark
The sequence of the human genome i of interest in scveral  C-bands'in Karyorypes.
espects, It s the arges genome to be extensively sequenced sofar, @ Recombination rtes tend to be much bigher in distal rgions
being 25 times aslarge as any previously sequenced genome and  (around 20 megabases (Mb)) of chromosomes and on shorter
cight times s arge a the sum of al such genomes. It s the first  chromosome arms in general, in 8 pattern that promotes the
vertcbrate genome to be extensively sequenced. And, uniquly, itis  occurrence of at cast one crossover e chromasome arm i each
the genome of our v specics. meioss
Much work remains 10 be done 10 produce a complete finished @ More than 1.4 milon single nuceotide polymorphisms (SNPs)
sequence, but the vast trove of information that has become  in the human genorme have been identified. This collecion should
availble through this collboratie effrt alows  global perspective  alloe the initiation of genome.yide linksge disquilibrium
on the human genome. Although the detal wil change a1 the  mapping of the gencs in the human population.
sequence is finished, many points are slrady lar In this paper,we start by presnting backgeound information on
‘@'The genomic landscape shows masked varition i the distribu-  the projectand deserbing the eneration,sssembly and cvaluation
tion of & number of features, including genes, transposable  of the draf genomesequence. We then focus o an nitil analysis of
clements, GC content, CpG islands and recombination rate. This the sequence il the broad chromosomal lsndscape; the repeat
gives s important s ahovt function. For example,the devel.  clements and the rch palscontological record of evolutionary and
‘Gpmentally smportant HOX gene clusters ar the most repeat-poor  bilogical proceses that they provide; the human genes and
egions ofthe human genome, probably reflecting the very complex  proteins and their diffrences and similarities with those of other
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Genome Sequencing Centres (Listed n order oftotal genomic  Biotechnology: André Rosenthal, Matthias Platzer”,
sequence confribued, witha partial it of personnel, A fulllstof  Gerald Hyakatura', tefan Taudien'” & Andreas Rump*
confrbutors at each cenie is avalable as Supplementary.
formation) Beijing Genomics Insttute/Human Genome Center:
Huanming Yang", Jun Yu', Jian Wang", Guyang Huang'*

Witehead Institute for Biomedical Research, Center for Genome & Jun Gu™
Research: Erc 5. Lander'~, Lauren M. Linton', Bruce Bien'”,
Chad Nusbaum'”, MichaelC. Zody", Jenife Baldwin', Multimegabase Sequencing Center, The Insitute for Systems
Keri Devon', Ken Dewar', Wichacl Dayle', Willam FitzHugh',  Biology: Leray Hood'", Lee Rowen'”, Anup Madan'® & Shizen in'*
Roel Funke', Diane Gage!, Katina Hari', Andrew Heaford', ",

A Funke » olan Sage . Katrina i drew Hoalord vs. Stantord Genome Teohnlogy Center: Ronald W. Davis”,
John Howland', Lisa Kann', Jessica Lehoczky', Rosie LeVir Nancy A Federsniel”’. A. Pia Abola” & Michoel J. Proctor”
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Structure-oriented UHPLC-LTQ Orbitrap-based
approach as a dereplication strategy for the
identification of isoflavonoids from Amphimas
pterocarpoides crude extract

Job Tchoumtchoua,™” Dieudonné Njamen,” Jean Claude Mbanya,
Alexios-Leandros Skaltsounis® and Maria Halabalaki**

Hyphenated techniques and especialy ultra-high performance liquid chromatography.mass spectrometry (UHPLCMS) are
nowadays widely employed in natural products research. However, the complex nature of plant extracts complicates considerably
the analysis and the identification of their consttuents. Nevertheless, new MS analyzers with increased resolving power and
aceuracy such.a the orbital trap (Orbitrap) could failate drastcaly this process. The objective of this sudy s the development
of a new structure-oriented approach based on fast UHPLC-high-resolution (HRIMS and HRMS/MS methodologies for the
identificaton of isflavonoids in crude extracts. In additon, i procedures, to decrease the laborious
isolation steps and orent the focused isolation of compounds of interest. As a proof of concept, the methanol extract of the
stem bark of Amphimas pterocarpoides (Laguminosae) was selected. Based on chromatographic (retention time, polarity) and
spectrometric features ultraviolt spectra,accurate m/z,

isotopic abundance) a5

isoflavonoids were slectively isolated and unambiguously identified using 142D nuclear magnetic resonance techniques. Moreover,
the iolated isoflavonoids were studied in HRMS/MS level, employing electrospray fonization and atmospheric pressure chemical
fonization sources,in both modes. Useful information regarding their ragmentation patters was obtained, and characteistic
diagnostic ions were defined for the identification of methoxylated isoflavanes, dihydroisoflavones and 5-hydroxylated
isoflavanoids. Based on the current results, the proposed dereplication strategy was verified and could comprise 3 novel

approach for the analysis of crude extracts
natural products. Copyright © 2013 John

but also for other chemical classes of

Supparting information may b found in the onine version of this atice.

Keywords: lavonoids;soflavones; Orbitrap; dereplication; Amphimas perocarpoides

Introduction

Nowadays,ukra igh performance iquid chromatography (UHPLC)
yphenated with mass spectiometry (MS) s extenshely employed
for numerous applcation, in several scentfic fieds!" This
growing nterestis based maily on thefast and eficient separa-
tion capabiltes of UHPLC combined with the ncreased sensitv-
ity and structural information abtained by MS.“ UHPLCMS
is able to provide important structure-specifc information
when soft ionzation techniques such as atmospheric pressure
fonization are employed, eg. electrospray ionization (ES),
atmospheric pressure chemicalionization (APCI) o atmospheric
pressure phatoionization (APPI) since mainly protonated or
deprotonated molecules and fagmen species are formed, in
source.* Further structural information could be derived by
MSIMS and MS” acquisitons revealing valuable fragmentation
patters_ Particulaly, in the area of natural products, the utiiz
tion of LCMS and LCMS" is constantly emerging and has
became a powerul tool especiay for metabolc profilng”™ and
qualty contol of plant exvacts identhcation of secondary
metaboltes” or quantiation of known compounds, at low

However, the complex nature of plant extracts, the vast
number of secondary metabolites in a single sample and the
varabilty o their chemical classes complicate considerably the
analysis of rude extracts and the identfication thereof. Due to
these constraint, th use of standard compounds or the solaton
of the compounds of iterest prior 1o the LC-MS analyss is
reqired "™ 2 Thus, the great majoriy of the studies dealing
with the identifcatio of natural products follow the classical

* Corespondece - s Habl Dsion ofPhamacegposy and N
Produc Cheriy Schosto ramoy, ety of At Paepitimiupol
Zayaos Aters e £ mak maralipham o0

3 Dhon of Pharmacognsy ond Nowwal Poducs Chemitny Scho of
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b Laboatary of Aninat Phyicogy. Dxparment o Aninal gy and
Phyilgy, Fcuty o Snc, Unesy o fosunde |, PO 512 Y,

< Deporrent o I Mecne and Spcties. Facy of e and
Bl Sences, Uy of Yoounde ), PO e 8045, Voounde Camroon

5 as Sectom. 2013, 45,561-575

SPECTROMETRY

Copyraht & 2013 John iley & Son, L5

1. Tehoumtchou et a.

approach of solation and elucidation encountering the bottle
eck of time consuming procedures and repeated purifiation
stops which are probably the core imiations in atural products
esearch!" Even in chemica groups which ae videly sbundant in
plants and extensively studied due to ther signifcant biological
propetis such as flavonoids, the dassical approach is outnely
followed "™ On the other hand, in poory phytochemically
studd plants where imited data are available, multple iolaton
stops are necessary before the LCMS andysis deprhing the
power of the technique. Though, when a compound is already

In order (o verlfy the proposed structures, 11 soflavonods
were selectively solated, fiom which one is 3 new natural
product, and dentfied using 1820 NMR techniques. Moreover,
the isated soflavonoids were studied further in HRNS/MS level
using directinfusion employing also APC source, n both modes.
Useul information regarding thelr flagmentation pattems was
obtaned, and characterstic diagnosticfons were defined or the
dentifcation o methorylated isoflavones, dihydroisoflavones and
Shydroryiated isoflavonoics. Additional, ragmentation mecha
ism for the new natural product is proposed based on HRVIS",
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Decorating of Ag and CuO on Cu nanoparticles for the Enhanced
High Catalytic Activity to the Degradation of Organic Pollutants
Yu Liang, Zhe Chen, Wen Yao, Pengyi Wang, Shujun Yu, and Xiangke Wang
Langmu, dust Accepted Manuscrpt - DOI: 101021/acs g 701540 - Publcaton Dato (Web): 18 Ju 2017
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Just Accepted

st Accepted” manuscripts have been peer-reviewed and accepted for publication. They are posted
online prior o technical editing, formatting for publcation and author proofing. The American Chemical
Society provides *Just Accepted" as a free service 1o the research community 1o expedie the
disseminaion of scientific material as soon as possible after acceptance. “Just Accepted manuscripls
appear in fullin PDF format accompanied by an HTML absiract, Just Accepted” manuscripts have been
fully peer reviewed, but should not be considered the offcial version of record. They are accessible to all

readers and citable by the Digital Object dentier (DOK®). “Just Accepted” is an optional service offered
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in the journal. After a manuscript s technicall edited and formatted, it wil be removed from the “Just
Accepted” Web site and published as an ASAP arlcle. Note that technical editing may introduce minor
changes o the manuscript text andor graphics which could affect conten, and al legal disclaimers
and ethical guidelines that apply to the journal pertain. ACS cannot be held responsibie for errors
or consequences arsing from the use of information contained in these “Just Accepted” manuscripts.
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