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Fig 1. Molecular structure of ectoine and its hydroxylated

derivative, hydroxyectoine (Malin & Lapidot. 1996)

S ol Ol 4r 5 o a3l cpl &S S o 5l Tl o
S oy 3l eslaad ULl (ss o oatle g SL bu g
NMR il 5 HPLC wile ai iy Mow 5 4o
Lo 53 e 4 o ST S s yded 5 5 S| 4SS e
Lo M5 ST sl 5 Sosd 5 w5 5 b SL
Gosb 4 den Loy 581 W 55 0 3B (3L 05 Se glaai S
53 85k sl dowe o 53 508 1 Olgeas slgn (ol )5 ul &S

NP TE RN

Frgn e oD 5 bbb ey s ol Sl
RGSVN S W rl>u| Lbo‘)‘j‘)l,wﬂ) alisho LSLA‘U; DL g.)':j):S\

o3l st latianll s s 53 L S 0 5S) Fp

vf;j'c: 9 b 4 (ULE.‘ Ols g se 31 (6ol slaas (A6 5ls
257 Sadsbe 53 1 stsm 5 S8 LB pasldas S
Jsher 53 slessl dhais Oel (ool o g LIS ol S oo 00
sladsl=s = (Storey. 1997) ol ons ol ;;5'@
e 5 5 s s eSS ke 5L
OB S50 4 5 ok botisy anb p b ol SRl
ol S 0 S b S 4 el o, 8 glanzs L
Diamant et al. ) 555 o 4 50 slesd Slads,er 3l
o e Sl S8 w3 ol llas (2001
Il ST 550 SRl e 3lse cnl il o plonil sl e
.,\;},.Lw Lawﬁjﬁ ol Coxar Cfb 4 LAU.:S‘}J“: o U
oy Glao g gt sas DBl Glad e S p min
o s ) o3 e Sl Slaesens el by
LS)L 6%&. aﬂx) Lgl.aa]y O g b k;t.a‘ g:’:'-’ Lol 4Ju')‘.>
Sl sl glags il oSeslhl palul o 4Bl opl S
MLW)&TMJJW&o)@)dMa)@JQW
ol u..a):.;.a s a.,\AT S d s )K)LN L;Llﬁdjbu )Y}a ‘g'i
sasin S Sl Ao b slao g Oyt 31T (6550 Ol ol
Sl Comge Ll ks 4 Bl sl S S s
S wles 0S| (Street et al. 2006) 38 nBs
Waoylgilasny 53 il A5 4 c\.dl.: 0 LSl lad sl
GBS Bl Glad s o3 b anlio 3 andl 558 0 A5
S ame 5 SIS ) 02 Sl slaa ) b
aelsl 3ol 2ildg s T psld s ol Ay e
wony 5 aS glllas 5 antls p o8 oS S s O Grie
L s ol oSt aslinad b b i 4 Jobe o Sl
.W.;S&»)jja b ol rbul QT@.J».'&SJ'A) LSLAQ)" QL“.:

o 55!

(4S)-2-methyl-1,4,5,6- ole (sL; L Oy 5S]
5 Lb sl sl tetrahydropyrimidine-4-carboxylic acid

Ectothiorhodospira halochloris e )55 s (g xsSU

- AN Gliumo) 9 a1V 0 jlouds | pikidcd 093 | iams 3 (o] § Satld§ (micideo


https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.2.9.7
http://gebsj.ir/article-1-329-fa.html

[ Downloaded from gebgj.ir on 2026-07-04 ]

[ DOR: 20.1001.1.25885073.1398.8.2.9.7 ]

Bl g Sl

o) o3zl b QLS 55 5481 A 5

L-aspartate-B-semialdehyde

glutamate
EctB [

\b 2-oxoglutarate

Y
L-2,4-diaminobutyrate

acetyl-CoA
2

\b CoA
Y

Ny-acetyl-L-2,4-diaminobutyrate

\S H,0

L-ectoine

EctA

EctC

(Y JS8) ol ol o 3T an uls 5 6Ll

L-ectoine
|
H3C)&N ;_HCOO‘
H
2-oxoglutarate + O,

EctD [ Fe?*
succinate + CO,

5-hydroxyectoine

H
H\Ni@]
A\ Coo

HC™ N
H

(Bursy et al. 2008) Streptomyces ;s | 551 S 5 50en 5 0l S| 32 g s =Y K3
Fig 2. The ectoine and hydroxyectoine biosynthesis pathway in Streptomyces (Bursy et al. 2008)
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ABSTRACT

Fluctuations in environmental water potential caused by drought and salinity are the most important
abiotic stress factors in many natural habitats of organisms. Compatible solutes stabilize biomolecules
and whole cells and play as stress-protective agents. Ectoine and its derivative 5-hydroxyectoine as
compatible solutes are synthesized widely by the members of the bacteria, a few archaea, and eukarya in
response to high salinity and osmolarity. Previously reported that the genetically engineered ectoine
synthesis using ectA, ectB or ectC has resulted in increased hyperosmotic tolerance of model plants. In
this review, the importance of current and potential applications of ectoines as protecting agents for
macromolecules, cells, and tissues, are discussed. Besides, the leading theory for the protection
mechanism of ectoines including the exclusion of ectoines molecules from the protein surface, slows the
diffusion of water molecules and preserve the native state of the protein were explained. The
experimental data of the past decades concerning alleviating drought and salinity stresses by ectoines and
the prospects for their use in different fields of modern biotechnology, including genetic engineering
techniques, have been summarized in this review article.
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