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ABSTRACT

The scientists found that in lab tests, extracts from the tearless onion significantly reduced
platelet clumping compared to regular onions or even garlic. Other scientific result showed that
the new onion had about the same anti-inflammatory properties as the original. The pungent
smell is caused by the enzyme “allinase”, in this paper we have done sequence study of the
allinase gene and also the protein study. The location of this particular gene has been found using
bioinformatics tools. To design a vector for the restriction enzyme, which is used to restrict that
particular gene so that the sulphur content will retain in our body and the lachrymator enzyme
will not be released in order to stop the tears completely. The consequences of this dramatic
simultaneous down- and up-regulation of secondary sulfur products on the health and flavor
attributes of the onion are discussed.

KEY WORDS: Allinase, Restriction enzyme sites, Tearless onions, Lacrimator, lachrymatory-
factor synthase

INTRODUCTION

When an onion is sliced or dried, the onion’s cells release these compounds into the air. During
his process “Allinase enzyme” works to alter the amino acids into lachrymator compounds [4].
This form of sulfuric acid irritates the nerves around the eyes making them tear. Irritations to the
tear glands cause it to secrete tears continuously without being influenced by the intent and
emotion to cry [10]. The chemical compound released by onion is allyl sulfide and they also
exist in garlic and spring onions [2, 3]. The chemical contained in Allium cepa are reported to be
effective agent against fungal and bacterial growth They protect against stomach, colon and skin
cancer and also they have anti-inflammatory [14], antiallergenic, anti asthmatic and antidiabetic
action [16] and they treat causes of cardiovascular disorder [17] including hyper tension,
hyperglycemia and hyperlipidemia [hepatoprotective
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PROCESS INVOLVED IN ONION:

Lachrymatory-factor synthase is released into the air when we cut an onion.

The synthase enzyme converts the sulfoxides{amino acid} of the onion into sulfenic acid.
The unstable sulfenic acid rearranges itself into syn-propanethial-S-oxide.
syn-propanethial-S-oxide gets into the air and comes in contact with our eyes. The
lachrymal glands become irritated and produces the tears.

> owphpe

Colin C.Eady and colleagues reported that the onion has a unique chemistry that leads to its tear-
inducing effects when cut. Its pungency has driven cooks to don goggles, clench wooden spoons
in their mouths and try other usually futile techniques to prevent crying at the cutting board. An
answer could arrive in the form of a new type of onion that makes less of the protein blamed for
making eyes burn and tear up [11]. Eady’s team has developed such a version, which instead
makes a sulfur compound similar to one found in cut garlic that may be the key to its
cardiovascular benefits. Many people eat garlic cloves or take it as a nutritional supplement in
pill form to reduce the clumping of platelets in the blood, which can lead to blood clot and
clogged arteries [6, 19].

The scientists found that in lab tests, extracts from the tearless onion significantly reduced
platelet clumping compared to regular onions or even garlic [17]. Other result showed that the
new onion had about the same anti-inflammatory properties as the original. Also, preliminary
testing in rats showed that the tearless onion could help control weight gain more so that regular
onions are garlic. Japanese food manufacturing company, house food group, has announced the
development of a new tearless onion that is less pungent, so no more odour on your hands.
Scientists say that have managed to disable the production of a powerful substance an onion
releases as the knife slices into it, cutting down on the pungent fumes that bring tears to the eyes.
House foods group said in a press release that they bombarded the brown bulb with irradiating
ions in a process that drastically reduces the level of a certain enzyme that is the key to this
process. This team figured out how to neutralize the onion by halting the production of an
enzyme that is released when the onion is cut by zapping it with irradiating ions [9].

But the Japanese team suspected something else was at play, because garlic also contains
alliinase and it’s decidedly tear-free. They added alliinase specifically to PRENCSO, so the
alliinase alone is not responsible for the breakdown. There’s another missing enzyme and it turns
out the culprit is Lachrymatory factor (LF) synthase, a powerful enzyme found in onion but not
their milder garlic cousins. They reported that they can now disable the enzyme while retaining
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the flavor of the onion. They are often compounds that will repel insects or animals that try to
bite into it [23-27].

The irritating lachrymatory factor that is released by onions when they are chopped up has been
presumed to be produced spontaneously following the action of the enzyme allinase, which
operates in the biochemical pathway that produces the compounds responsible for the onion’s
characteristic flavor [5]. Here we show that this factor is not formed as a by-production of this
reaction, but that it is specifically synthesized by a previously[20, 21]. undiscovered enzyme,
lachrymatory-factor synthase. It may be possible to develop a non-lachrymatory onion that still
retains its characteristic flavor and high nutritional value by down regulating the activity of this
synthase enzyme. House foods group researchers identified a previously unknown enzyme
responsible for this process and hypothesized that is would be possible to weaken the function of
the enzyme, while still preserving nutrition and flavor in the onion [8].

Materials and methods:
EXPASY:

EXPASY is a bio resource portal operated by the Swiss Institute of Bioinformatics (SIB) and in
particular the SIB Web Team. It is an extensible and integrative portal accessing many scientific
resources, databases and software tools in different areas of life sciences. Scientists can access a
wide range of resources in many different domains, such as proteomics, genomics,
phylogeny/evolution, systems biology, population genetics, and transcriptomics. The individual
resources (databases, web-based and downloadable software tools) are hosted in a decentralised
way by different groups of the SIB Swiss Institute of Bioinformatics and partner institutions.
Specifically, a single web portal provides a common entry point to a wide range of resources
developed and operated by many different SIB groups and external institutions. [12, 13,].The
portal features a search function across selected resources. Internally, the availability and usage
of resources are monitored. The portal is aimed for both expert users and for people who are not
familiar with a specific domain in life sciences: in particular, the new web interface provides
visual guidance for newcomers to EXPASy [12-14]

Protein identification and analysis software performs a central role in the investigation of
proteins from two-dimensional (2-D) gels and mass spectrometry. For protein identification, the
user matches certain empirically acquired information against a protein database to define a
protein as already known or as novel. For protein analysis, information in protein databases can
be used to predict certain properties about a protein, which can be useful for its empirical
investigation. Analysis tools in ExXPASy will include Compute pl/Mw, a tool for predicting
protein isoelectric point (pl) and molecular weight (Mw); ProtParam, to calculate various
physicochemical parameters; PeptideMass, [22,23], a tool for theoretically cleaving proteins and
calculating the masses of their peptides and any known cellular or artifactual posttranslational
modifications; Peptide Cutter, to predict cleavage sites of proteases or chemicals in protein
sequences; ProtScale, for amino acid scale representation, such as hydrophobicity plots. Protein
identification tools include Tagldent, a tool that lists proteins within a userspecified pl and Mw
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region, and allows proteins to be identified through the use of short “sequence tags” up to Six
amino acids long [20,21].

Workspace

The SWISS-MODEL Workspace provides a personal web-based area for each user in which
protein homology models can be built and the results of completed modelling projects are stored
and visualized. In the workspace a list of the current modeling work units and their current status
is displayed: submitted (the job has been submitted to the pipeline but still queuing), running (job
is running and programs are calculating), finished (job has been completed, final results are
available) or failed/stopped (if something went wrong during the process). Depending on the
type of job the user has submitted a different tag will be associated with a work unit: Template
Identification for template identification, Sequence Scanning for secondary structure and
disorder prediction and domain assignment, Structure Assessment for structure quality
assessement. And Modelling Automatic, Modelling Project, Modelling Alignment respectively
for automated, alignemnt or project mode modeling requests. After completion of the modelling
procedure (~ a few minutes up to several hours), the results are stored in the workspace and the
user is notified about the completion. The user can access the results output by clicking on the
work unit ID number. The results are stored for one week on the server. The remaining time
before deletion of a given work unit is also displayed. The user can decide to either delete a work
unit or to prolong its life span by clicking on the corresponding link.

DNA Extraction from Onion:

An onion is used because it has a low starch content, which allows the DNA to be more clearly
seen. The salt shields the negative phosphate ends of DNA, which allows these ends to come
closer so the DNA can precipitate out of a cold alcohol solution. The detergent causes the cell
membrane to break down by dissolving the lipids and proteins of the cell disturbing the bonds
that hold the cell membrane together. The detergent then forms complexes with these lipids and
proteins causing them to precipitate out of solution. You will be altering the onion solution so
that you can extract DNA. For a variety of reasons, the DNA extracted for cells may not spool.
Temperature controls and the purity of the extraction are the most common factors.

Results and Discussion:

The comparison of nucleotide or protein sequences from the same or different organisms is a
very powerful tool in molecular biology. By finding similarities between sequences, scientists
can infer the function of newly sequenced genes, predict new members of gene families, and
explore evolutionary relationships. Now that whole genomes are being sequenced, sequence
similarity searching can be used to predict the location and function of protein-coding and
transcription regulation regions in genomic DNA. Basic Local Alignment Search Tool (BLAST)
is the tool most frequently used for calculating sequence similarity. BLAST comes in variations
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for use with different query sequences against different databases. All BLAST applications, as
well as information on which BLAST program to use and other help documentation, are listed on
the BLAST homepage.

Protein Sequence Of Alliinase:
Alliinase Alliumsativum
GenBank AAB32477.1 GenPept Identical Proteins Graphics gigh AAB.

MICLVILTCHMSNSFVNNNNMVQAKMTWTMKAAEEAEAVANINCSEHGRAFLDGIISE

GSPKCECNTCYTGPDCSEKIQGCSADVASGDGLFLEEYWKQHKEASAVLVSPWHRMSY
FFNPVSNFISFELEKTIKELHEVVGNAAAKDRY IVFGVGVTQLIHGLVISLSPNMTATPDA
PESKVVAHAPFYPVFREQTKYFDKKGYVWAGNAANYVNVSNPEQYIEMVTSPNNPEGL
LRHAVIKGCKSIYDMVYYWPHYTPIKYKADEDILLFTMSKFTGHSGSRFGWALIKDESV

YNNLLNYMTKNTEGTPRETQLRSLKVLKEIVAMVKTQKGTMRDLNTFGFKKLRERWV

NITALLDQSDRFSYQELPQSEYCNYFRRMRPPSPSYAWVNCEWEEDKDCYQTFQNGRIN
TQSGVGFEASSRYVRLSLIKTQDDFDQLMYYLKDMVKAKRKTPLIKQLFTDETETASRR
PF

Table1l: Rank ID DIST LEN2 POS1POS2 plDE

1 alln_allsa 2.45 486 1 486 8.08 Alliin lyase precursor (EC 4.4.1.4) (Alliinase) (Cysteine
sulphoxide)

2 alln_allce 3.50 479 1 479 8.08 Alliin lyase precursor (EC 4.4.1.4) (Alliinase) (Cysteine
sulphoxide)

3 alln_allas 4.39 447 1 447 8.32 Alliin lyase precursor (EC 4.4.1.4) (Alliinase) (Cysteine
sulphoxide)

4 cpk3_oncmy 5.11 491 1 491 6.47 Cytochrome P450 2K3 (EC 1.14.14.1) (CYPIIK3)
(P450 LMC2).

5 tyrl_yeast 5.32 452 1 452 6.58 Prephenate dehydrogenase [NADP+] (EC 1.3.1.13)
(PRDH).

Restriction Mapper result:

Name: Untitled

Conformation: linear

Overhang: five_prime, three_prime, blunt
Minimum Site Length: 5 bases
Maximum Number of Cuts: all
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Included: all commercial, prototypes only

Noncutters: Aarl, Aatll, Absl, Accl, Acll, Acyl, Aflll, Agel, Ajul, Alfl, Alol, Apal, ApaLl,
Ascl, Aval, Avrll, Bael, Ball, BamHI, Barl, BbvCl, Bcgl, BciVI, Bfil, Bpll, BsaAl, BsaBl,
BsaXI, BsePl, BseSl, Bsml, Bsp14071, BspMlI, BstEIl, BstXIl, Btrl, Cfr10l, Clal, CspCl, Drall,
Dralll, Drdl, Ecil, Eco47lll, Eco571, EcoNI, EcoP15l, EcoRIl, EcoRIl, EcoRV, Esp3l, Faul,
Fsel, FspAl, Haell, Hpal, Hpy99l, Kpnl, MauBI, Nael, Narl, Nhel, NmeAlll, Notl, Nrul, Nspl,
Olil, Pacl, Pasl, PfIMI, Pfol, PmaCl, Pmel, Ppil, PpuMlI, PshAl, PI-Pspl, PspXIl, Psrl, Pstl, Pvul,
Rsrll, Sacl, Sacll, Sall, SanDl, Sapl, PI-Scel, Sdul, SexAl, Sfil, Sgfl, SgrAl, SgrDIl, Smal,
SnaBl, Sphl, Srfl, Sse8387I, Stul, Swal, Vspl, Xbal, Xcml, Xhol, Xmnl

Table 2 : Allinase gene Restriction Enzyme sites with cut position details

Name Sequence Site Length Overhang Frequency Cut Positions
Hindll GTYRAC 6 blunt 1 1835
Pvull CAGCTG 6 blunt 1 1143
AfllI ACRYGT 6 five_prime 1 1352

Figure 1 : Diagrammatic representation of positions of Restriction
Enzyme cutting sites in gene
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In this paper bioinformattics tools were used to find where the particular gene are present in the
onion, which will throw more light in identifying DNA sequences where restriction enzyme will
be used to digest them into smaller fragments. Using this information it will be possible to design
a vector for the restriction enzyme digestion for making tearless onion by manipulating the
Allinase gene in onion gene families.[37-40] The enzyme used to restrict that particular Allinase
gene so that the sulphur content will retain in our body and the lachrymator enzyme will not be
released, thereby preventing or stopping the tears completely while onion is cut.[41-45]
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