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Pase 5

Published on Science 2.0 (http://www.science20.com)

Home > Genetics & Molecular Biology > princerain > The smallest protein

The smallest protein

By Yu Zhang
Created Oct 9 2010 - 10:32am

Ever wonder what the smallest protein is? Apparently it's TRP-Cage, a protein with only 20
amino acids derived from the saliva of Gila monsters.

Trp-cage - smallest protein
You can find the structure file and images in the PDB database (www.pdb.org) with PDB 1D

= 1L2Y. This highly stable mini-protein is important for studies of protein stability, protein
folding, and 3D structure.

Even with this small size, it displays secondary structural elements, such as an alpha helix,
found in many proteins. So far there are no known proteins with less than 20 residues, but
we'll see what happens in the future.

Genetics & Molecular Biology

lof2 6/15/17, 1:12 PM
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DNA Size (kb) Protein Size (kDa) Conversion Tool | HSLS https://www.hsls.pitt.edu/obrc/index. php?page=URL1048801167

Pase 5 &

Ho About HSLS - Contact Us - Remote Access

DNA Size (kb) Protein Size (kDa) Conversion Tool

URL: http: //www.molbiol.ru/eng/scripts/01 06.html
What you can do: Estimate the size of the gene (kb) by the protein size (kDa) and vice versa.
Highlights: e Calculate the gene size from the protein size and vice versa.
Keywords: ® gene size

= protein size

e |ab tools

Literature &
Tutorials:

This record last updated: 05-06-2005

The Health Sciences Library System supports the Health Sciences at the University of Pittsburgh.

© 1996 - 2014 Health Sciences Library System, University of Pittsburgh. All rights reserved.
Contact the Webmaster

University of Pittsburgh Libraries

lofl 6/15/17, 1:26 PM
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DNA - protein | zbio.net http://www.molbiol.ru/eng/scripts/01_06.html

S Y
5 L}
£ e ;

ERone e Conmens DRA preton E 5 5
[Log in] [Register]
MAIN PAGE - PROJECT - PROTOCOLS - 4 %+ - LITERATURE - WEB - COMPANIES - MARKETPLACGE - CLASSIFIED - FORUMS - BEEERETE

Helicon - Dia-m - Interl.abService - Beckman Coulter - SkyGen - OPTEC - BIOCAD - Evrogen - Synlol - Bioline - Sartorius - Khimexpert - SibEnzyme - Tecan - Danies - NPP «TRIS» - Bialexa - FizLabPribor -
Genotek - ATG Service Gene - Biogen-Analitika

XuMakenepr - cBopyAOBaHye, PEareHTh it
pacxoaHbie Marepuanst Ans NabopaTtopHLX
uccneposanuit ot Life Technologies

See also:
Hweb-iinks/
DNA to Protein {Extended form Close/Open

MexayHapogHaa kopnopayva Sigma-Aldich --
BeAYLAR NOCTABIMK XUMWHECKUX PEAKTUBOB ¥
naboparopHoro oGopY4oBaHUR.

This program helps you to estimate the size of the gene by the protein size and vice versa: the size of the
protein by the size of the gene.

Reset

DNA --> protein:

1 [kb] -Convert TkDa] AA
Protein --> DNA:

4 kDa] Convert 0.108  [kbj

Sequences may be transiated with programs; "Six-Frame Translation" and "Reverse translation of aminoacid
sequences”. For manipulations with nucleic acid sequence (reverse, reverse/complement, double stranded) it is
possible to use Sequence Utilities program.

Zbio net: hitp://zbio net
e-mail: editor@zbio.net
seen: 69207

Supplement

There appears to be an error with the database.
You can try to refresh the page by clicking here

Error Returned

my30L query error: SELECT permission_custom_errcr FROM
ipb forums WHERE id=

mySQL error: You have an orraor in your SQL syntax; check the
manual that correspeonds to your MyS9L server version for the
right syntax to use neat '' at line 1

mySQL error code:

Date: Thursday 15th Z017f June 2017 07:22:17 M

We apologise for any inconvenience

o - - CTRaHULa hOPYME € KOMMEHTapUaMU —
Extended form: Hide/Show

1of2 6/15/17, 1:26 PM
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Steve Schafer, Coder, part-time physicist, birder

Answered May 13, 2015

The smallest known protein, Trp-cage, contains 20 amino acids, so it has, at minimum, a genetic
code containing 60 base pairs. However, it is an artificially created protein, so it doesn't really
count (it does, however, provide a lower bound on what's possible). There are also tRNA genes,
which aren't genes in the normal sense, but rather instructions for constructing tRNAs. The
shortest known tRNA gene is 76 base pairs. (I don't think tRNA genes really count, either.)

The shortest known functional gene (that is, it codes for a protein that is actually used by the
organism) is a histone gene that is about 500 base pairs long. Histones are proteins that are
involved in organizing DNA into nucleosomes, which are the compact basic building blocks of
chromosomes.

2.8k Views - 6 Upvotes
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05.JPEG

CDB Concentrated Secreted Protein by Distillation Synthesis of KC1 and ATR Jun 15 2017
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HEPA Filter Colored Protein Jun 16 2017
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Carbon Monoxide Production from Heme Compounds by Bacteria

Rolf R. Engel, John M. Matsen, S. Stephen Chapman, and Samuel Schwartz
Department of Pediatrics and Medicine, University of Minnesota Hospitals, Minneapolis, Minnesota 55455

Copyright notice

This article has been cited by other articles in PMC.

Abstract

Carbon monoxide formation from heme compounds by bacteria was investigated to study microbial
hemoprotein catabolism with reference to heme degradation by mammalian tissues. Hemolytic and
nonhemolytic bacteria were incubated aerobically and anaerobically with the following substrates:
erythrocytes, hemoglobin, myoglobin, cytochrome ¢, hematin, iron hematoporphyrin, copper
hematoporphyrin, protoporphyrin, and bilirubin. After 18 hr at 37 C the evolved CO was measured by
gas chromatography. None of the bacteria formed CO anaerobically. Under aerobic conditions both
alpha-hemolytic Streptococcus mitis and hemolytic Bacillus cereus formed CO from all of the heme
compounds tested, whereas nonhemolytic Streptococcus mitis did not evolve CO from any of the
substrates. The hemolytic bacteria did not produce CO when the iron of heme was either replaced by
copper or removed, as in copper hematoporphyrin and in protoporphyrin, respectively.

Fulltext

Full text is available as a scanned copy of the original print version. Get a printable copy (PDF file) of the
complete article (867K), or click on a page image below to browse page by page. Links to PubMed are
also available for Selected References.
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PRODUCTION OF CARBON MONOXIDE BY BACTERIA
OF THE GENERA PROTEUS AND MORGANELLA

ATSUNOBU HAYASHI,' HIROSHI TAUCHI, ano SEIICHI HINO?

Botanical Institute, Faculty of Science, Hiroshima
University, Naka-ku, Hiroshima 730, Japan

(Received July 2, 1985)

A bacterium, isolated from human saliva, produced carbon monoxide
(CO) when cultured in nufrient broth containing hemin or hemoglobin,
The production of CO was detected by gas chromatography, and con-
firmed by gas chromatography-mass spectrometry and spectrophoto-
metry which revealed an absorption spectrum of CO-hemoglobin. The
isolated bacterium was identified as a strain of Proteus vulgaris. Survey
of 4 IFO strains of P. vulgaris, 1 IFO strain of P. mirabilis and 2 IFO
strains of Morganella morganii (received as P. morganii) showed that all
the 7 strains had the ability to produce CO. They produced detecta-
ble amounts of CO when cultured in a glucose-peptone medium or in
the nutrient broth without the addition of heme compound, and the CO

~ production was distinctly enhanced by the addition of hefmih.  Mor-
ganella morganii IFQ 3168, the most active CO producer among the
strains tested, produced about 2 gmol of CO in the absence of hemin
and 6 umol of CO in the presence of 3 umol of hemin. The result
suggests that CO production by the Morganella strain is different from
the CO production by mammalian tissues where 1 mol of protoheme is
degraded to I mol each of CO and biliverdin.

PP r———

Small amounts of CO are produced in normal hiuman tissues where hemo-
globin is degraded to equimolar amounts of biliverdin and CO. The degradation
is catalyzed by microsomal heme oxygenase (I) and the CO is produced by the
oxidation of a-meéthene bridge carbon of the porphyrin ring (2). Some reports
showed that abnormally large amounts of CO were produced in some tissues of
post-mortem human bodies (3, 4). The cause of the abnormal formation. is un-
known and we suspected that bacterial activity. might be responsible for the forma-
tion. ENGEL et al. observed CO formation by hemolytic strains of Bacillus cereus

! On leave from the Scientific Investigation Research Laboratory, Hiroshima Prefectural
Police Headquarters, Hiroshima, Japan.

a

* To whom correspondence should be addressed.
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