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Abstract

Bacteria's environment is constantly changing and they have to adapt to new conditions. One of these stresses is
the ambient temperature. Different functional and molecular mechanisms exist in bacteria that respond to heat
stress. This review aims to investigate the mechanism of functional and molecular responses of bacteria against
heat stress. Various sensors have been identified in bacteria to respond to thermal stress. These sensors include
sigma factors, transcription inhibitors, RNA thermosensors, DNA thermosensors, and molecular chaperones. The
regulation of heat response genes can be positive or negative.In the positive regulation, alternative sigma factors,
a series of selected promoters are used and copied. However, in the negative form, the adjustment is in the form
of cascade processes. Most of the information obtained in the field of positive regulation has been found in E.
coli. The most important regulatory factor is sigma factor 32 (¢32). This is followed by sigma factor E (sigma
24), which responds to induction heat and extra-cytoplasmic stresses such as protein aggregation. They play a role
in the negative regulation of protein inhibitors such as HrcA, HspR, CtsR, and RheA. In addition, DNA, RNA,
and different protein molecules are known as thermometers in response to temperature, which are discussed in
this review.

Keywords: Heat stress, positive regulators, negative regulators, sigma factor, molecular chaperone, sensor.

Corresponding author:
Department of Microbiology, Faculty of Basic Sciences, Lahijan Branch, Islamic Azad University, Lahijan, Iran
Email: mfaezi@iau.ac.ir , faezi_m@yahoo.com


mailto:mfaezi@iau.ac.ir
mailto:faezi_m@yahoo.com
https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article- 5 » 4l

90 axdllo 1 )l S ply j0 gL (Jedgo 9 (60,5 os sgwly
WG 6}3‘5 OO0

Al el o oDl 85T oS oy ledY axly sl psle 80K (535l sms Koo 05,5

oS
sles b 51 (o wigd 5k wa Lulys b Ll censbin bapT 5 ol jsis Jlo o pylie jsboas bas S Laons
Gl 5l Bae 3 ls 3525 s 2L 5o (Sl Sl & mel 3 e (J9Sge 5 3 Shes o) Tg5le el Lanee
5 Bl sla K el ()l (25 pln 0 Lo iSh (JsSse 5 53, 8hes laguly murile (o) 2 5590 Aalllan
Lo by 3l aile S pl ul sadplulid (Sl sl Rl 5o gl jekiear b SL
ol oy paats ( JoSIge slacyspnle s DNA (51> sla S RNA 511> slo K (50 pasens (slooosS e
Sl pasasd g oolitil (350l (SloSow by Julge 5l e gelars po il e b Cote S8 4 Wl e )l > 4
Pl (6l ez laany] 3 51 (Ll U5 4y olats « hte US55 Ll 05 o ool bl (gl igeg (5 oo S
35S e 5 4y plil (L8 6 5SU ,0 ot welats die) 50 odel Cewsds Sledlbl o iy 0l e
s Wl s 50 a8 ol (VF Lifews) B L 555 9356 ol 51 g sl (071 TY L 55516 conisS s
(g n SrosiiS Lo (s i 50 e oo LS (ASTy lainey e aiile oDl gt 25 Sla A 4 S
Ssieas caliss slaetis s s RNA DNA sloJsSse o ogdle il so (285 (5 ks RheA 5 CtsR HspR HreA suils

23,5 o ailoy, oyl 4 (59,0 o Ol yo aS Wleasaislis Ol Ay 4y Fwly jo giwles

alox 3l Jae alitee Julge jo Olyai b lag S dodio )
axloe ol 0 Twd O VN SUUNPER | oo
>lge Ol (09 oyws )0 9 SH9h Oliwe (S Lo g STy yo s —1-)

5 slerdion sla )55k b lag] 5l (65l aiin
Jord Slerdon sl ke Lol pole laiesls Lawgs Jbodgl 48 Cunl (slosly ¢ 2

g A 00, T4 oniy Ologmge 0y50 Ho cwlidons)
SR 45 395 o a8, 10 Lele 52 sy o iy
i beoylo 1y oaiy Slogzge ds deduo 3,51 0,15 54l
388 el (Soielen b slaais B sole s Wiy, dons
Sbml e b (fnsy Joloe 5l (oS 5 b o 3l s
s b o Ll Lags xS Gkl Lasee (1) 395 o0
&3l ot Jshos S5 Sligan Lk ol iy e
Cesl (5908 (Slos 655k koo 2 (510 Skl ama b

()

N u>5..\3)’ a g ool las agad gl il 4 S &b
(V) B2 oo aalsl Jleio Loyl i
e g ogllacl Ll cpl poade ol o xSL
Py el slagul g 005 Spo ) ol Wb
O gl S ol plaale iy cadled 5 50k
a8 Cuwl polie jloduzmy a0 Gl o g ST o
Ly loadS 5l (S 0,135 o blie I o)l Syme
Bl e LG ojle o polite 1) g 2SL oS ao
B ojluee yoB 1) lags i A Gl (izran g Wigd
(F V) asles oy dnaore Slilugs g canlinel Lyl jo

1] oo 000 g

S ply )0 Hlejen jsba Wlgi o ol S Jsho S ST olR815 ¢y leaY aly sl psle 5ASES (63slsms Sen 05,5
G STy cilis slaaileles 5 s oLt 25Ty Caliee Sl elrsY o gedl
(D) 35 o0 poul sonlats (sbaSiuss 3 slacgare b (Sig Sl Sy

< mfaezi@iau.ac.ir, faezi_m@yahoo.com
FURPUEICNN KR 25 claasbole oyl e ' -
; P SR C o 2% VEY/YND bl yd gy,

Fely gaelannST 5 PH o Sad o g3 lge dbos &l s VECYT DY 1y gyl


mailto:faezi_m@yahoo.com
mailto:mfaezi@iau.ac.ir
https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

i o 5 028l cod sl (g 25T 0y Les 151 Smly oS
G| S pty 0y ] 50 o o)l S92y (il Az
aS o)ls 09z lains Ol Ao yioren A3l e
A0 du ol o 3] o, Les A0 T 51 5L
oq,,.al.’» \‘51..4‘ §Lm¢)11_> a0 C)Ua..o‘ o Q)|)_>
walize Glag 2L sl ol az ) cal 5 Wisd oo
ady st gl (Fp Jie plyped Sl Oglite
ol dals el ugendi A0 Ver YL o Soo
3ol ) Faeey w5 al; il e b St aS
Ay Oyl 4z 3l esgasme ol 5o Wilgi e oo 3uilS )
Ay Bl S ab) Al Jeere job 4 iles
5o ilg so 6,i5L G aS ples iy ol ugaadas
codis Lo o] YL a5 el Sles wules wny )l
lop sl aile (Jsho izl 51 (S b S (Sgly)
Jolas sauss JuS o5 oo, il o sl oS
Conslioo (somdlysis sLid o iSL ab) slos JBla
Sles Laa> olge Jatly Ja s 1) 095 cdlin Jbsle

)

b slod) (J)ly> i 2l 50 Gl -¥-)
el S Sl )3 (Sl S plp 0 Bl
5 oolidl Glisl o, Lyl ks s 0 oS el bilis
So sty 5l ihie gyl padasl ol dxes
o) S slaslge o SL el (Sl
(DNA 4 RNA) SalS'ss sboawl g bty duile
39 fewly g 00ges S o |y SlLbl s jo )l Ol
oadaslllas a5 ola Sl des o ()l 25 Rl
ool St o (V) ogd e o ol
bdssse (nl a5 W)ls 952y (JoSse Slagsnla
JZl sle s gecils o Qo)pls Cowyd BALS &y yond
2057 (g by plowl (sl oSy s ok
) 093 (s3,8hee & oo JSB (086 play ol
Snisn mrme 9 395me (03,55 B )0 by plar il oo
3 Cusilon g ooy p degome guone goad ) odbcel
RO I PRy P T e R R S Nt L B SN R
O 53z 45 Wigd o aiSle T > Sed glagns
ol gBla 8 pegdle il oo (Jsse slagg nlx
Sl blyl bas g aoe Ol pois ol )0 lagtis

288 el Gyt (lre bl ey Zokaw s 0
e o @ @L, oS sleollins aas oo & e
ol s eoly suaS S polie S o Jled
B9 il b 5l (5095 b 5 S asilgi e polie
I QT sl gy 51 (S 0,5 eanS JuS ol
(F) sl o (4955

bz slo i a4 Glojed WSl e o ST
b gl ol o cilizee clawlels 5 asls olis STy
slasbls jloanzn A0S G aiin ol (o 0SS
Ol 205 o0 Fhe g Soalon il SO 4 i andais
adyle haiced 1) alize Julge lo ol sboaileles
AL e Lai il Lyl 0 1y Jsho Jols ol oS
()

wile 58 glagely ol aly o laailols oyl
ek aile JuS Glgul Geizes 5 bosplr
all Olge plu g byl adgi JyuS ly (omsis,
AY)

Szl (owyp (G SRy ! 5l S
Alro et Josse 5 Sisdad (oo ,Slas
Lol o slaassl U"):’—‘ bl u;':')|)_> o yiis
O 05 pl plp 0 g iSL o mub @8 S0
@l s 2L 5o Canglie Slapaille 5,50 ;0 1) o
g &by (S8 cwyp @ il o ol pegdle Lams s
Yo g omb sl lo jo b Sh Gpdble

el ewwlof

s S s Loo 451 —Y—)
IS5 oo 53l s S (55, e by Lasme slas

W Golas O ly Az )0 Dl i 4y Cend s ;S
Ll i b byl sles 5 00g (JokocSs Yoons 1)
4 o b5 S 1 o Lo 3l asles oo i @y Jruma
AP b ) ardligo ol flbn &)l A2y s
bas 51 45 omdpilin sl 2iSTy s s &y Ay
eSSl s 00,8l Ralil wils ES L ol s 5
a0 ool uwljs\ Lol 00,5 co yiion by ,uSL o)
e Ol 5 5 Sediged Wby Gl e ol >
I als o)« gou 3l srailels (59, s Sl Cdeay
il oo 005 YU jlews o l,> 40 () oS oo
odiiS g o slagnaSyn 9 el cuyms b 1)
509 oo gim (Sl Wigd oo 6L 4 ol ge
Sl 0gdge w55 g eddcanl Vb &)l > A yo o
3,0 d5zg pled Jlam las xSL Jols punnilS g S

2 Heat-Shock Proteins 1 Cardinal Tempratures


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

b ol baa> JSoa |y layl a5 5ot cul 00,956 1
Sl S slagetsn 5l B Nl ce)BS
Qo Fr oy e e sl slaysst
o Sl Fr kS elhilen o et nf )5k
Ol Wl (pwsSan bl (Sl Sed slacns
S T peilafon] g, 5515l (5 STy 4o GIOELL Jlte
o Sei b bl o5 cusl GIOEL | alie o)
pldom JeSid 5 SsSole vl (3l Johs 5 anilys
iSLaKde 555U 4o GIOES piigy odleds el
2l el elen only Glyiea kua Tsly
5SSy plgear IS5 Gon elralr 5 6l
A0 Bk sl (28 Ghls 65856 cnl )3 2l slen
IS5 lagsgpla dam3 o0 (LIS 450518 3929 (sunle
shslen gt bl ploecar o)lse 51 gan o
3l 50 a5 5 1d 892y Con (] 059l S A
Olsieas DNaK ¢ GroEL (slayg pul> 5l las 2SL (slaolys
ialed oo ooliitl 0ljee o she mhaw 4y Jlasl Jolge
g axdls | lagobe G sloply JUily Ja (5 lagyg nler
5 0951 S gl yod axsls 5ALSTE g 31 (g ylomms 4

OB =) aled oo W, ¥ gl 80 55,40 5 5 yo

(ol Gbd) (F)l> Syl 50 el -F-)

5 Ol b sled o) 8,5 mhaw iy aSLil))
Oy g Sl (oo 1 i &5 el Sl sles (1 S0Le
oV A0 Y BV 0 ol sles glyls o wgildl
el s ooz g Jlod i gy bl aiis
pdigy 4280 2z add Lol o b s oy Jl o
shls o slalazo oy g 00 G)L& dozie Cl> 5
45«5’L> by wle wiis S sl sSL
Jse p5 9 J3b 5l a5 b o Gl LS slbass
Clcwnd o oo cwl g iSL 5l gles wiiS o ygue
50 el a8 wile co (Bb mle O 51 (5 lade dul> dezeie
wnl jsbay wilgioe g Sl g eadS e o
omb el > dx 0 Sl auS ol g 00,5 peedglie
(SoiS b ol SauScales jiin b iSL s,
S5 L los 55T o amsie &y (loj (o S5
colo o Sl ol (6l y g axlge Lod my s a5 8
5 ook B2 Ve 4 YY1 e lgica Lo als
Sl cels YT 5l iaS jo oo obsS lojan jo b
(V7)) ol

3 Helicobacter Pylori

Jelse )l S Slagnetisy 5l ehm ! Jobe 5o
st Wl e @p (g Wed oot Sisslen
az ST.OV) asb ally ma ol lem ;o ol £
slodsbe 5 st o Sl S sbizul
ol lapaslSe bl ol saslii> Sis Sss
sl 1, o Syb slagaly peliss &5 s
Wl b Sl (alizes slaaist o o wims oo
Ol 5lim 5 6ol s 6l panilSis a5 Cansl azily LolS
P Sl S GlieSen pabatle Ceza |,
Sod sl n 5l (Fp S (o0 melas 23 slagle;
Llyd fen e b oSL b 03, Jsb o 5l
DnaK ¢ GroEL (sl gy -o3jls 9925 (somedgulin
oS wites byl solgls Lol puigy 5o sanbes
biesisn mme 090,570 dae) 5 (ol [l A8
shls i e (o8 Lyll 0 pgasa 5 Al
9 2Ped gohw @ gty (nl il Coonl
oea lagetign b olen 03,55l (slacnssy
Ngd oo Jaio ATP 5Jg,0.2 4 (GroES , Dnal-GrpE)
oy b &S (g n SS9 wg saslyn cas Al
aes STy Loy plo b aSal g 1) 95950 b
Sarsbyian Sz slockal JLasl LI, (o5 o Shae
Sod slogisy ;50 09,5 was e plail garlyi]
ol ol 5 llys 5o lag St bawgs oS ()1~

el 55 b )0 ealbcw ;55 sla iy p

Wt (Srondiz St BSgp (nl 5l (S

Jlo plgisas il co 00iiS i xly 05 Sy ] o o5
saxlgn; L os CIpP ¢ HslV  sla gy
5 CIPP (51, CIpX 5 CIPA aisle d frges 503yt
it o yg ol b ol o (sl J5SJge a5 HSIV 1, HsIU
diled 43 ATP 5dgpa b 1) oy b adlys o0 5
okl glaidl> degexe b4 bajlugn  (n
Sl Sod sty jleg S (nl slasl plu wish
Lon silesiligy coled b Sonly s b S &
Wgdso Jato DEIP (2 pw sol> L9 n So g FiSH
SloieSsn 5l (295 - Gl Seb SasS slagsyn
pll la s loj 50 lagl plo &5 wits S, e
Sty | cbli> 5 Jlail bl (Lol dabg 055 0

" Homeostasis

4 Apoptosis 2 Mycobacterium Smegmatis


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

Seh Geized O9boe (2l S slagatgy
s 1y eaiss 55l &l S el 0939 4 ¢ oolo oo
SzsS SleiSon caloys Sob ety Ssd e
S sSL yo 4 sxies (anwlogwl Yo B 2O sl )
5 Obodsl CspA - e (YY) Wgd oo il
Bolgils 45 0h Laseie laaw b gluled (T,
CSPA 5l Sslgan 4 slyls Jslas o515/ 1o CSPA
el Goumlgine] Calis o, Y B FF L Cspl b
g A cddbcblax Jlaw Csp slo iy (puiored
CSPA (g ol Sgliia lagl (5l (5 3y Jooss
gd abais T st lugise byt Cangilo s S 5o
Sgi glorysig,y oS Jbjo oyl ugends a0 ¥
3ais T oS opa i Cgole)S 25 5o (le
aad o lid opl aS ol egendis x>0 VE gl
> 0 VY L0 (YY) aus cblas> 5,2SL Jshe DNA
)A-Cd..o.u g9 09g2 )‘J.)L)l) )L\..w.) MRNA ‘CSpA LJ"’?’““‘L“’
R Sk (oloyw Sod 5l an Ll sl 45t VY o
Gyl sy oo 4B B Ve & ] jacda 5 Al il
o omb sbo > i, blis ;0 MRNA cdge
e S5 oo 3 CSPA (52555 S8 3 pin 53515

(YF-Y5) el

LSl S3glerid g 60, hee agwl; -0-)
Sl s gl e
5 e ozl dney o alide Slallas
oads plol Gl S i ply jo o i So3elss 50
Gl YN8l o ol 5 o356 axdllas ;o .Cunl
AYIO YYIO SYIO SYID YD XY/ o> ax,o
Gl Sy by 6ol (g5; p ugmeds &0 Ve e g

Pl bugi olden LS5 5 aberdisn
2l oluly cd,dy alxl CCUG 20998 ©sgs Lo

Cpl ady Canl OB AV slos Gz ] 40 odelamod
a8 Jood Sl g wled Jlee Jolb5 b 1) 555k
Ol 0By g 09 e Az )0 OVID 625k cnl (sl
plsl o5 egmdes a2 50 YY B YO o 65U
Cewd 3 gandis > 0 OV 5> 1S o Bl ogds oo
pas T3l gl 4 Comlus da S 0 G135 ol

4 Thermus Aquaticus
5> Mycobacterium Marinum

S ol 4 o wilgs oo Dyl o SLWSU rals
g B 9 s, S 5 30k 5 48l s (o5l
\Lb il 5 gloyw S gl Jlie Glsieas 98
3 e & 0 Ve O VY 1o ) alS ass o
ety Loy b g 0ad o, ol (agie dy poeie
ST 555 3 el iz 1 a5 99000 plol (5 208
255lke g yiSL )0 (ployw Sob B izren 005 oo
Lo 3T colles ol o Jobo slié el Lials
S50 2L all ez 5 g (cmgig; (2D ralS
V) 28l oo lapgjgm ) o Shas falS 5 (g n

s RNA DNA  odbgiw slid 5l Lo, 5SL
05,5 oolail Jokw )5 Loy (slo S Dlgicas bopg o
nleiee Jobo gl o)l Jots 1) Lol 5
Loyl Lo S5 £585 JuSm b K (ol a5 ol
08,5 ibyie |, lacratiyp yide yw lag S iS00
Tloys I3 Gulisn Sy Sy | 955 55,03 6
oai5F e s S5 (slaatis o ales Colua
S s n ol 0 Sles o)l Les ol aday S
S5k 5o Jolo 0 &5 Cenl & j90 (pl @ (oo Sod
b aes oo o5l ol a4 g 0 SaS Los G:Le‘fl.; Sl b
Siles (S 29> 0 Slee (b mhaw 13 SG5 (S B>
ON)

loyw Sod Slocetiyy 0gb oo j9ai 45 (5 e
slaggnly plped Cullad wims oo ploxil 1) 095 3 Sloe
el olopw Sl slacnty n Gal sl SAS o8 ol
oy Sei Job o MRNA 5 4,656 sla L5l sl
St slan) S5 RNA ks b b yiSt 5 wgd o
02 asle oo

Sl LS5 alope Sed (nSsn eizes
gyl 65 IS8 @l 5 93,135 oo ;L RNA s Sl
030y ] o Blovins cla il ol 5 Slas igd oo
Gio b oty o] RNA aggig, Syl ials
S 5 daz i g omgigy 2 SRal8 4yl ol L]
by Ly palS iyl Sad oS el iS5 e
wlige B )T @ oy Ssd Slagntisy oy
WNgd oo T 395 sl ;0 K00 iy (B9 3 9
aalslogs ol 4 plizres 5ol les (ol )3 Jobo 25
3 @byt sladobe ol 0l (e Jlocnll 2o oo
FeS sled o laglad, plis 5l 2eS el 50 ps glos
VYY) el

I Escherichia Coli
2 Cold Shock Proteins

6 Isoniazid 3 Listeria Monocytogenes


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

—s0 DI (g 4 Jlasl a4 atly  JES! e SO
S s Ygone by ~eenlS Cdo S
sl 5 Toush) st pplsl] wile Cutee S
Ay 1y ek cnl g oad ssmlive 55 T pedipe
(FV) 0S o e bz slo S sla oyl

AL el Voo o e el g e
alllas oloyw 25 plp o 1) Geilafansd o 5 Ts SO Lo
g A28 YV @y Ve 5l Oyl az s s S
Slhgime 5 peddplie Wy ) 1) e S
g0 Lo S_g‘d?)o YV pials cls Jokw slopysiy
o ool YE B YY) a0, 6,030 56 ol a5 as
Sosba 3 pdyile Llyd ol ol 50 by rizeen
Gl plp 00 lieds Gy cnl Sl Sazme 05 &S
&b 5B Job 5o g n V0 pud wisle oS lay
g Sdge JShay bagnig p o aiSle 5981 93 ol L
adg Ao 50 ol Sy plool 655 ol o laaels!
2ol aezs g &)l ax )0 lawgs callall sla gy
Sy 45 el CIDMa baya55g ! 51 5 oCons] o
Jsb 0 &S HIP 6,53 5 Conlapygians & aned (g
Ole 9dor Wl 53 ilsne Ll o (e wl)
VB0 oliets oeiign 99 cnl GLMRNA (Lo mhaw
az 3108 oy Giolidl cels VY 1 cidS 5l e ol
(YY) 90,85 6 yeesd 575k Joboo pibe 0y ol 5ee

PY (s G VY Jlo o ol 5 900 (59
Ol 50,8 (o 2 [y (L83 (6 S alo o S'g )3
33 Boesen 56k pad aSle Sl Jotae (e
ol BaSaS (5 Bl el glejes 5 i bile Jsb
Srdohile 53 Gefgn (ul &S ol QLS YAIA (s
0 el Joteme Gl atls (285 Loy Lulpd s
ok 5o 55 g9,0 5o lagniign sog8 b asle
loorign Aoy 5l (252 sebar Sl 0B Gl s
b oA ol plas s ol (IS mls oS cailes
3l gm0 Sloe By 290 PY (g« plop Sod
Sybiss dez A>pe (b o lagatign MRNA
(YY)

Soday gy oo F Jlo o oSen 5 el 60
0,8 axlllae Tog, LDl uplwlis Y 6 2SL 1y )l
GRS e ol w56 e sk oS eKn
D o)l o wlael gals s 15 gl
axly S leds by Joko slaws sl p3¥ a5 Slojaw)

2 Staphylococcus Aureus
J Bacillus Subtilis

33 63bland colladpae (izen g 09l g gl g 0ee
(YY) o oy (6556 (o

00y Syud Y10 Jlo jo bS5 (o351 dalllas po
i 5 71y 33 Seigma o1 4y ol (5551 5 e
g Fe g 00 b KO Fe ¥ clales o istlusise
oariS a> nj sled ;o Hisblugise bytun (185 13
Ay Cwglie Gl czge egrads Az FO
FO 5 VL sl ax e 005 o S Sgn ]
slasoly sl sk lass 55 ol5mats g A5
I, (CFU/IML ) o Joo jo l3l & (oS sases LSS
(7) 2551 oy

Iy oo bl 31Y-YY o yo o)) Ko 5 olxl>
VYl Myl 5 7Sk peen 5 B, (SeSz s,
A o5 s e Skl oS ewy
uuya-ula-d :\.?')..) Yoo 5/\& YO £O HO ‘f& L.SLEU)L"
o O 4 Y 5l Ol am e s i 18
0,8 (CFU/MI) o sy sl3l ay (oS Baes JSCis
oodlive Q“?MJ’“) :\.?)\) AD 6LOQ )l ).;YL, ‘5\.\.».»4) c».b 9
AYA) oS

rPoH y503ke &l yess AR Lo jo 6351 5 90 ol
G5 cdlbie PTCC 1399 (o61s,3/ 6 xSL o
s 28,8 v, » Real-time PCR g, 4 |, 5)l,>
AL e i cod aS wioly lis sdel Casoas
- ole A0 F0 5 00 O WYY slales yo (XL,
o, il A 0 YO 5 20 slales ;o g ails o) ol )5
Ay ol )T il A0 AD sles o g a8l alS o,
rpoH (5L ,o Real-time PCR ;LT 00,5 o ca8gie
Sade 4y 5oke ol i bl il cow aS ols lid
(V) 28l ol s bl 4 s VIV

Loy soioke Slss (V7)) S e g 36
poSLsl jo 1) LS layeSt Glagsole @
asdlas ol 45 3,5 s,y CCUG 20998 osc Lo
38 e o Oyl az o il Gl oud asive
oK 3 0E  aile L sl gL 5l (S i)y oolos
5% kg g alEl 4 jomie &S Wigd oo Lo St
Jels il sloossfo (F0) 55,5 e 655k o
Gk 3 s 3l Lasgs 5o ooty oy~ pmlS

T Raoultella Planticola

4 Lactiplantibacillus Plantarum


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

oy 3l e, F7 lo jo s aS ol las s 5 18
S 4 NCC 2705 ol o] pogdle ozdl o 5lis!
50isS oS 55 ol o o gl SMPB 5 WL )l
155 1l 6y el B SrgS yaiig s b ol yon tMRNA
Ar e 2ohle Flie @0 g GWly Si>g Sl
5 NCC 2912 soslcawsas giiw 9 ob dwlio &)l,>
52559y 52Ul g NCC 2705 055G jopy ,25Tgrde
wols plas e VY o oS slacgla ol g
bjlgn 9 Lognly saslall Sl Sed slagisn
oe5g, 9 CIpC CIpA/B GrpE DnaK  pgas4
Sl gl Syse 4o ewl TKBOB g fate
LSLQJ}KJ}“ aS Sl ool UGM S99~ fo}.vjjbjm.g
ol 5o WYV ) aiS o Wl |y ol s Gepl>
IsSze Slossnly 5l 05,5 5 i ol UCC 2003
‘C|pC Lgbgf“bﬁf Jal.w J}‘ 05; ‘.)9.»;‘54 odsd
5 gely Jgiue a5 a2l o CIpPs s GroEL (GroES
Joli 35 05,8 raiilbice bogie slaylo iy
5o a5 wisb o0 ClpB s DnaK .GrpE .Dnal sla gy
laws Gialzel ol e slea e ax o poli8l doms
xSy Sy dasS oS aS hsp20 (5 ydored 0SS 0
) 2580 Ol ok Ol Sl Sz eSSl Sed
(YA 5 YA
)y L0,07 el poin Sl 50 ansli
P Oyl a2 a4 el gl 50 Tesiyse AL
9 o Jo o by (SO 5 eadienS laJole
)ol)g_g)lflgdﬁlhoyl.a.& ey VoY Jlo yo o, Ken

5 el 18 aa B Ve Soeds g Az 0 TO i
oSl Bl Ll s 90l G 05 OYA (L s
SLoiok ez ondced gbdsle 0 Sl
@ Semd 2helen slagy s APE saSadys
sl oS cnnia l> badcas sla ke
S p2led Dpa8 (Sl A (B e )0 eabeS
JrS slodske 4 cons Hela slaJsls ply 5o
S Al g (Sl G il sagais)l >
Wl (7S (porled )08 (SeSL e o S
@ S 0Bl sladsle 5o w2l Ol sl

o ORS pad aild Sl e (S S sl sl

4 Bifidobacterium Adolescentis
5 Bifidobacterium Breve

aS Sley Ll 0gd co oays (WS oy ialS oo,
D (85l Oliee o osliinl ooty )8 b4 (sloJobo
Vo el S ysba 08 oy el sob; ladedy
1oyl a0 a8 Slojy olidl I D o550 jo 5,y
S5 b skt (ond b, ks B3 T+
Saze gredas 420 VY glos jo 28,5 18 5l ey
3 85 I8 Sl e 1y 293 il 0uiy 508 wiiles
ety ogrndas 8250 V50 59, Vo 5l Gy oyl s
Baass 5 <ol ol 56 gla sk (285 (rizean iyl
I8 el G oy ugend 420 FY o o,
Sdedy uguedw a0 VY sloo ol 10 Cooglie waiid )5
S Qo £ oygax g PHES o Clglie @dl A
V) 60,8 o |y moaiway IS
b haands ol Vo) Jlo o oS 5 55,
G4z by ow)p e glagdlly e o,
5 oo e S SL Tem,Ulpads oSyl
Ol Oyl Jold ke gla i ply )0 Cunl e
ward 009 a5 Sl S ol Coled s o
s e ALl AL Cosglia i 5 o Cellad
G155 o s 53 Canlior s HAS eoaly |
5o o Jayl sl Jled g Jlaul 5,50 809, 40 ofue4
238> g 030 )3 (b (992 el ol (3155 olSiws
S5 83y Sl SzgS 839, )3 (sl e sl
Slpass &S Sl g S5l 00,508 Courex o
g g0 03y O 50 s 5 0,8 Bl 51 glos S
o2 ley ilin SlatisS 5 > 5 4 Gy
FD) Cowl ool anlllas
Sonlr GlaoSyn jleg iz i ol 4 gl o
oS bgbede SASS )3 il (nl Ngd o a3 Lo
P Sladedy TaplY e lpads il
ool o i Biggy pa Sk 5 T w0l
b ol sl pasd gl oliee DNaK (g plor (s

Ay o Sldllas pin S oo lawy ioli8l Les 2ol58l
s St ye epdiohle 5 Gl S 4 &l
o Sbgrdedo 5 NCC 2705 255Y jog 5 lgrtid
Jilogtr sz ool oad plxl UCC 2003 g,
35 45 NCC 2705 135 o <Slipey o5t Sl

I Bifidobacteria
2 Bifidobacterium

6 Salmonella Enterica Serovar Typhimurium 3 Bifidobacterium Longum


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

oS sl 52516 -
6l s glmoiiS lge Y
RNA > slo S Y
DNA 5 )l,> slo S -F
(F55se slogys nlz -0

Cote JSay Wlgh oo &) 4 uly o) eelas
slaygSl Jalse 5l Cute pulais jo adl A b
Ll cnl g dediee eoliul Sl SleS
plsl ol bl slafgegn im0 o 5l ()l padead
sl opon mebi e S5 50 Ll S
Codo kel gdige el (gl pasend glaas )
Sl Sob a4 gl basSeelan slagy; ()10 pazes
LSew [, 00,5 o0 ploxl LoSow (slojgiSt Lo
oanis 5 aS Cawl e s RNA o3l 51 gaxls s
s (FY) S (oo Joe (510 pasuus Sz 1o igeg
Slg ;oS Sl JS& cpl 4 gl et S8 S
slagy 5l olopass saus JuS Lk o5
)$SB L bt 4w )l Sed 4 eatasgal
45 g oo o 3 03,5 Zoldy 7 lodils (sl (sleS
o Ll ely 4 bgye slag Sliecly RNA o5
Gl pasas il wig) anles SLl 1) oyl
Sl Seb 4wty Sl Seb 4 mal slag)
B B I e L e P
00 (o Je Oyt (LSl (5 S 53 4
Q) el

HIPR (5550 NIPR o5 Jpamo «odTaty 15/ 5
G shle (il Sed S j0 a5 0edi e oal
35 ol Jgame ool 077 591818 30055 08 5 ol o]
55 B L ol Bol Sl ol e Cealid
YY LS 5556 o L 0yl0 (0Y7) crnds sl
by oAl (61id/ 6 5Sh Jsho ol 8jlac 51,
SAEalesl lulpd )0 5le y RNA @ 51 ds LS
Sk RNA o5l a8 wid 5 aed 5 io)S oS
Ll o8 Lads bl b cpl codi 1) 993 (5,956 codlasd
 pBialol Ll s )0 (5l pasens sz £9,% Ulss
2blg HIPR (px5g 0 a5 ol olis ialej] opl .cuslas
L il g 9 00 Sl Sob sleygises n lulid
e a5 Glej ol Jsho (b wly 0 6
3l Wlgs e a8 Canl (5,555 LS HIPR (2255 02

4 Vibrio Cholerae (Asiatic Cholera)
3 Vibrio Parahaemolyticus
¢ Housekeeping Genes

S g8 s Al jo .08 Laas ag e Ve Do
Dylite (FeSOMy slop,d 4 S ol slo ol
(F2) wimo oo gy (e slagiis plp 5

Sl A V0 Jlo e ol es 5 lS
S eislusisge L > RPOS (o5
ldse Sdsi g A JoStas o5 Ll e il
Ui RPOS (11559 a5 wiolh axgie oyl .00 )87 gy
balys beld Gl glops 4 ol )0 oo
SSL el 5o Sol g el Sed (sarul iglans]
AN

Ol slales Gl STV Y Jlo o ol 5 ol
allas Vg s iz Gl boaisS g, 1) alie
S osSdiisy gipms 2led by 5B sla sl is S
S ;5 5 8 s CiSpanl mipms 5 T LU s
gades 82 )3 ¥+ 5 ¥ slacs > )0 5 5L 0 Ol (g4l
ogamabs 2,0 Ve o a5 ol she (YY) wisd 5718
ST laume (59, 595 Fo 5l p widlys ol I3
ol Sllguss ggl> Lze g 8 5jlac (ool
0 F 0 puen anles A&)Tom 3 yao sla S
Soa caShioe gy beSh pugede
Sl b gk Saele lase g0 y0 cunS LB,
o] condlgioms slid 5 Wiy Jlab emdplio
labeo o3 51 Jobo JS0 Lol wos 5" Lad> 1) 995 ciled
ol slaaiss la ol 3,5 o IS8 035 (59,5 2 &
g CaS B Sygotr ax Jyeme jsba 6L
dry Ve Ol Az o cas e O pgon
sy &S 23l Las gl .0 )5 cei Jladpd gl
Slo)l> azye o ) Cwslie (YL LusKtdpanll
Oy Az edleay ol lad o 1 by
P a3 50 ugaeds &30 Ve (S Ggeml ety
Coglio oS laise Jbp |, Sl LS au
CiS JB s S o 655 Gl B 4w 0 ()l
by sl & Cod 3)lge (S o Lol g aliee
(V) 09 jiin G conlis

o plp 0 el (Jege gbaplis -F-)
sty Fol»

5 ilizes slo Su ool Slalllas Lulul
Sl sl plp o mel Hekied b St
) a5 e 1 S ol ol o iy

I'Yersinia Pseudotuberculosis
2Vibrio
3 Vibrio Vulnificus


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article- 5 » 4l

3 Dglaie 0gd o Jaie TY LXow [9i51 4y e
slags 4 by slefw slo)gsh Jlasl cuond
wolaiz! jaba cul Vo LS oS8 Jx lodils
Y LK 5B -Y0 d & Jlasl (gl o B leie B0l 5
TTGACA Gjlee GBoly 4 a4l L TTGAAA
@ Jlasl gl p Bl ol Bl sl Ve LXK eS8
ol o CCCCATNT oFY LoXw jgiS -V dx>
Lo ;oS =) e dm 4 Jlail (gl Blaie B0l 5

(FO FY) o JW TATAAT ol 3o (V-

Sob 4 e Gbaygigesn 5l )l et g9,0
by pb yeeis RPOH 66 &y o1 55 csled 5T 1, 5,1~
Lo ;55518 80suS oS a5 RPoOD 5 b auslin ;o 5,5
o2l A3 e S ) TY LiSiees 5351 RPOH 5 et V-
CFF) ol Gog i H 92516 L o L 251
LS ;9251 Jlasl 090 oolais] crgo a5 (63550 ]
29909 3l (o3 olulid 398 o (5,18 paseas 51 VY
Gobmn .ol DNA oS50 a5 0digus fuaio 559> SO L
a5 el ools lis lapy 805 mhaw jo Sldlkae

rpoH«:‘"-555)Mw
v 9
ey

P1 Py Py Ps "5—

(0”/6%)(0™)(a™X0™) (0*)

RpoH (6 mRNA il

RpoH 4o § L1

oy

P3 gP1 slapl g ouibns S b j9ig09 5 gy Joldh ((owab (W8) RpOH (435 (5,055 JIgi cws¥l Ao (S 75l -) S
(Wloads psiin 553909y & ) LeRuw (51545 1) Wigus 0 0018 i alisio (sefpw 512555V bawgi a5 culbosld (LA PE U
LASe jw a5 Il )3 (Canl)y) Codo muliid S 39800 planil (cmngig) RonisS pulisd bawgi W yigogy ol 3| (5 32 (o 8i9)
w99y I S 3ele 28 slod ;3 RpoH (4 GMRNA 463l LS Lo (S 75k o oo JS 58 (0) w0 (o0 (LS 1) (oo ol
W 13595 1 glad ) 95 G LSl 10 AUG g9, (3995 9 9y JUaST Jomo S35 50 4o )5 £95% I (2lpwas Canonl 3
39 (0015 LIS 1) dnr 5 £ I (1l 31 (i (uigh (e dlalli §110) Wigh p93am s 4 el JLail &y yxio Wiyl g0 a5
b aly byl pl yo a5 Il 50 el ol (adiiieo o018 S dos 5 £9 3 50 a5 RpOH (gMRNA adlaino 3l ouds S 39 slod bawg JSC&
99394 9358 Ul Cel MRNA &9 jLis b (252 ©98 YU lod )0 99 o0 Carilow 4 il LSl JoSLid L pgam 5 4 JLai]

AR (ol y o JS 50) ol S 55— (gl Jobo (bl 2 131 (o Cdr 80sB0LAS olow bghas .33 )5 (o0 dox i £ 900

soasS Jlxd 9 CAMP s 4 anly )1 (6,18 pasens
R L ol o ciied ol sl 90 ol i85 .Cawl CRP
Iy oS )lgs degasme S wiilyl o 00isS Jlrdus Cyt
Udigy 1) PS5 g P4 P3sle,gigegy 45 wims JSis
ey Sy a5 DnaA g ol pepdle aimo
LIPOH () pelass o Cewl (g5lusaiilon £5,0 )0 Jgte
JFS rizeen 035 (o0 Joe PA 5 P3 (slaygises e
G5 oley 53 TV LS Sl sl ez 5 a0
ol asle ol jo GialiEl egdledy o yls 89>y 1>
@ Sy Sl Sed gl 0 VY LS 56
e ssbiieds 55 g 3,5 TPOH () 51 ()10 paseas a3l
s sisy I o b 5 iy Sopmnsis LS|
0 ikt 4 Jlwl SeS L LacZ K555 o3
Ol b b sols LES rPOH (5 dex 5 g (5,10 paseus
LS 5, Baslas talil as wisls oylas lallas
Loy« TPOH  jgisegn 4 (Siwly TV LK
aS 09l oo J S TPOH 5 MRNA Loz 5 sl JLXs
il Bl (5> Sed Glej o
Cewyd ol gl rpoH 5 MRNA 1 bl
L Gble ol aiune ool Gl)lo VY L& 556

2lr 50 El 4 barye slagys 5l s)lo paseas (il
Jusl s &)l dz s il ooy s Syl e
Sl ;551 @ s jsbay YL slalos 4 (5,50
Sade gl 4,0 YV glos o oyl ol jo Jled
4830 Wiz B> )0 (5 peedend 9 05 sl LS ;5351 )
90556 leSers (nl Olime ()l 25 Lalpd jo 0l
255518 ol s 42 51005 o gy el ] Cangli
60 pazend 3l o (ot (ol il 4 asinlg LaXs
souzey Ygors RPOH 5 (6,1 pasens ]S Gl wc!
O hlo rpoH suus oS GBoly oVl ddlaie ool
6,555 L a5 el (PB4 P5 P4 P3 P1) gige s

Msean S glolid iz slaS e o LS
5 Ve LS 555 gl 5l dy RNA L P5 4 P4
OF o YF Ll slo,exS6 L P6 4 P3 (slo 55509y
LoSow HgSB awgs 53 PL jgigegy Wgd oo (alulid
S5 4z ;5 (6L Ayl 4y ainls S LS, L Y
(o o VUK 39ie olulis sl us)
5 03y SIRL a4 wlas PE sy o pepdle


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article- 5 » 4l

|l JS5a Y LS 5356 o Wisd e wrse
Gl ool a8 8y JolS jaboas iS5 oyl .09l o acgomns
Sorly oS Blhes Az &S
5AS s 00,950l (sl utig L DNakKJE/GroESL
Sl ‘53')‘)9 Sen sl b pasad mlaw
@ aily YV LSew )56 )lal s, Losnly
ML ,30 815 3 a8 Sl oas sols lias Jle jsboay
555 B el ATP & asly FtsH 5lg s 0llie a3l aS
L ol Sod lageal 5 09,5 by @ead YV LS
o oS cel ool lis Oldlae yozres . led oo W
by 5o P L 193516 055 J 508 50 (s5igen Jos
Slde 58 (ab Hobas 318 929 (e oS 2o &
5 $ysboles )13 3529 65lLL ook olpmets 5 o5
Ao oYY LS ,95S5 8 lae 009, oo YU &)l > ax 3o
Sldllas S o logy ioli8l MRNA dem 5 ol
L bl gz lolid 5 pacis Aej o oo
(b e s iez) ol ouls plol (giliwgen &l poss
TY LS ;551 oligS ddlaie G Slulil 4y e oS
Mw)ﬂlﬁ w‘ C,‘.JL’_‘BQL;)L.\JL: )QASWI 0l
Shls LS 11 oS (DUTLudsl Sk )l
sd)‘é 0dgE |) Lg)L».w}—o.b J,uS aslaio o u?—h&k’l—’sﬁ
Kot S el S 53 (5l 5 Sllad il

(YA) ols las 1y (69,98 )

ouisS AS GBIy D Coond jl wgill laasle LSS
Gk onl 5l g 008 oo dex i ggyd Al 4 Sy
oazdly ol ples (FA) 05,005 oo 3T doz 5 0,08 (5,
D TV LS ;525 daz 5 4y ey oelass Joto o
55 MRNA b o) Lyl jo ol ssel | Ko
ozl b JSiay rpoH
ol umen (Sl Cwnd =) D) 0,55 0
4 Jlail Jowe Skl jo daz 5 9,0 jslateas 1, Lol
iz )0 ;5 Bl oS oo (A5 AUG 9,5 (4995 9 pgjem)

5 5 005 oy 4yt

b0 pg39e 999 (b, Yl crge MRNA &gl lazsLs
S5dise €978 (Jobe Slhigizme (ad ALl g0 dez 5
RNA  lbdsly sljie odsl 3= rpoH o35
S a5 Conl RNA zisles lgiedy oabaislis
Seb by n Gad aiSbe (o)l pasus 5l G @y
S ietsn LYY L ;956 iS5 oo S8 ) (5>
Sgi g0 Jy8 GIp E g Dnal DnaK  wile Syl
BaiiS J5uS wpe slopsnly 5l % (S ol pesdle
1ot ialidl crge )] i a5 Cewl GIOEL
Ol &5 (F)30,9 Webiee Syl Sob 4 Fuly slag)
856 Clsd izmen ol wgSae ST Gl 9l e
slaggnly b of peiins (2Sly 40 (Soas YT oS
Jokws J218 50 00,556l slapusigp a5 ol .o )ls ol
5 e Sanlr ldsse 4 aiS oo g aexd

o0 55l (Sl feniia
| (ob o)

f?’?ﬁ;}};f o
m@g

3 Ay g (B Ui @ T JUI agyg ple b GiaSTy o 50 a5 Y'Y Lo 5356 (g5laly g cudlad J 08 Juo -F JSCo
ATA) Conl (oo pudidd sy Lid (wgb (sl s g5 .add oo LS 1) FisH L5 g 5

s Rl 38l o a5 00 bl i IS L Sl >
Sed dlae 07 o auliEl 008 e Sy n ol
Q] Syl g e p0 il 4 g e slojlail B ‘5‘;)\)9

2,025 b duslie ;o g0l jlado &y Sais ol Jlioay
") ey sleSem

Sed slooiiyn loys Gloygigegn 10 (omgy, a5

a2 0 05l 0T 5gl e aSle (0


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

"

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

65)Ja035(f?)w‘ owﬁwbol)@‘Jtin
Joe oMby slis 5 (edbisn slagatsn
5551 (6 S sle oS el ol Cranl o 0S5 syl oo
fely (Lm0t pliis 45 amo o ol Lk 40 TY Lus
2 ey boesn (930 Caxdy Ol plp e
CoPS Gm g wes L Las o wa g eedbgie
@ gl ol et 5 plid slacnSsn
CEA V) anles 8 bl ) oles w56
wlayest sl skl &b Sl lapsoly el
Obs daze oyaelp oS il il sl
Y LS 5251 ] Lagmo s 4y el 4o o
D)l 4z Gl Jlie o 0F baas Gl saS oS
as Lbuj)—‘b 9 )Liasj.: codbaisls k-ngL)) ).30931.9 o
LS 3351 ol il |y (gjlimgan 5o pold L2
Jdobo 55 Guuls sboanlp las )5 (ot Sl 25
cdadle Jols oaxld cpl ojls eagen (o 2SL
Sz 5 § 6yl s )33l RNA 5 DNA la JsSJse
Syl @ dzgi bl YU glos jo opsig
s9kieds (6,80l YV LS ;5256 Loy aid iy lox]
S Sley 0 ohga caS e eiS9 5 ol o ,Sles
sl (Sl 300 3925 WS oo alex (e 4 655
5 Sl J 8392 (g5l a5 (9 0) I 855> (55l ety
S by (e o6 |, DnaK ol wig e
pb & oniudss iy 5 ot (gilulaz 13 lég 5,
15y el 0 (s jlulaz RBA3 3log; 25T, Lanwgs 45 RKi
9o 9 O9d oo (iSTy 0 ly DNAK (g pler L colazs]
o S 0 9 YV LSw e ol b

(FA) 058 o0 Sl S slogutiyn

SrSL 3o Fly Sab 0F el Gk -V-)
ML pis!
GL‘" BAJW.JQ..» U‘?"’c‘b Y Loi».w )9—5L9 )1'°3>Lc
G Sl SaSela (gle)S 55 pln o Euly
0 F gl o] 4 aS 595 o solitul (XL 13/ o
VE ol b [eSB pl S e 0 P L
FPOE- S9nl 5 (ol s o) Lawg Solloghs
3 sgac Lo ;9251 () 090 o0 oS rseA-rseB-rseC
S ol LS b, cadlgim 7,1 B3lgils

ouslal Aoz 5 (IPOH 539, ;0 ial38l 51 i) cul
MRNA &40 yleislo 55, POH slays 51yl Jawgs
o5 dibte Cesdimly £9y5 Abi | oS olx] (ogasa
oS el ol oogie ewl S 3G gd e T s
905 (o0 lee ) e 5 (xnb Ll Cod pge el
foz 5 Yoo 208 o 3T )l Sab sk o s
S MRNA 5 ags loisle a5 g o Wl 8y 077
MRNA by 00,5 bl oyl bl clea
07 ol lr Giege s RNA) ()l S S5 Glsisay
(YA) &S oo Jas

o Ao Bl 05 o a3l b Lyl s 077
9 Dnal DnaK | a5 (aads G 090 ,0) ojls alsS
S gy o of5T i Gl 38 5 o0 5 5 GIPE
Pz P sbd Sl S Jeb )0 9 0o 4 5 FisH
ol 9 d9dss Jate oddicn 55 slacntyn 4 Dnak
g 0,108 o o1 o Shee sl 1, 0™ DnaK ;I slas
Bedien ()l Sod slacetyn i Gl 4 o
Lulyd jo B asS oo SeS ()l Sed 4 Gy Guizen
S Bigie 1) Jske laanld 4y asas YU gles
@l S Sypme Jeloe g (51> slacesn
S 2l Glagsyn 5l (S p (V JS8) Kgd o obx]
Ol gl s aslsgn g baggnly Wedoe sl
3 b g meo (Bg) 4 laiptisn &5 Sl (e
(YA) $igd goz Joho

LSl 4 wsls Lis Y Jlo 4o o Sen 5 ol
15 a5l B el ondgiens glid b olyen YV LS
Mg sLas b ool e (nladly ity mudl g
2 i jebaodindy 5 olulild glacwend (LS o
A (oo Joo (pli g Seedis n Slaien )
Sk Sil S Jsb o ibges S5 Gl
HeSB as cunl ools plas S50y, rasdlas s
ools s ailds olulid Coond bawgs YV LeSw
0T yluly g Codled ondools S8 i Joo 09 o0
aS Sl 003§ aseiio Wl 0ol ools HLas ¥ S o
ol ol yos Dy e 55 (GLiE L VY LKns 52516
@ a2y bl oy pudbgin B 50 Sinl slra
SO L ol yen alog ond a3 )5 jhaijs a5 (LS 23

! Signal Recognition Particle


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

\Y

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article- 5 » 4l

aiile  comsdl gis Ql} Gl i 4 ol 9 0gd o0

Bl b

(D-0Y) 05 oo Cuard paiS gy & jo Babeulais

B S e 4zl ;o She JeSge SO lgrea
sebas aes o STy guilansT sla i ale 998 oo
W), ),lf )o dx?gx,;/éfsp 3 08 olais

RNAP

of requlon

=)
nr-Mz ..s
i@

RNAP <---

—%, regulon >

@ﬁﬁgﬁé [o=os) Ugﬁi K 2@;

< YQ = eiov

(s_e R
)

\:/ CIpP/A-X

35551 g RseA LaXpwaus jguiSl Kalon o ySloc bawgi 0 F (A) aliy o0le bl pls 50,0 F Ccodled pidd ponnilSo (S 7 5b ¥ ISl
JUd il 99y Blond 10 F 5usS pubicd’ 4y lrio by oo Az 53 .09 o0 gy (510 (GLiE 4y RSEB LoKomwsiud 5usS S’
JLioay il < y35 ol jabas Lid by Lo o RseP g DegS (slojlig y b S giig  sLil Lawwgi RSeA ((B) id (b .okidiumd

S99 909, 3l (o 9igy g Cowl w30 3l youds RNA (o 35T b Jolad' (6130 0 B ¢ comdly g (Lo 3L g 3 bwrgil RseA ol y5

Wi a5 el Lad 20 2 g SrSslr b oglite
baS e A el il s ools mses
Jolis 0% 5lF el Tty il 5 ol (Sealiy
2 Boatisn o5 plioSlee &5 allise o laeo
JUsl 5 s asle 4 S8y Jobe las
Sones Grized el (2> s ) Blo s
0% 19 (w53 ,Shas

3,15 3959 laails 670

ol Seb ol peliid (S J 55 -A-)
Sl s bl 5 e S5 pesdl

sy @lbpass S5 0 Ko el e
oS Jloe & dtnly ()l S5 4 sauasialy
& oS o ol oS colie Lyl o
G5 barye slagys Ol g 0l Jate 355 sl gl ]
ol ol GOl o Bl o alei e e | (51>
ol 252s sloailis gl agbise Wl e ywa lacy
s 2l o gl s 5l (n Rl sl
A 6L a5 al s i sl
YA Lo 5555 sol jreal RNA a5 597 cnl
s S oo J55 1) Gl 85 slagss )l padeas
LS )55 (51> 5lyocl RNA 35095 b ()T 55092
olid gam Ollllas .o )ls Sligy e oMLy i/ ;o Y'Y

SeS 40F el Wl ek lnlid co

g oo AL &5 Jlad i RSEA iny LK 9351651
5 Lawgi 4L RSEA ol jonas RSeC 3 RSEB (slo iy
G5 luld cou wWsboe oo eSS gl
oLy poloe Codlad lawgs JolS ooy RSEA 155
S35 o oo b el 0l3T a5 0 F yguSe
Y0 dilaie gl )5igeg 5 00t (25T 59 51 ey RNA
el )3 (A e Y JS2) W 0 S 1,1
ol yon jLSg G a5 DEGS (g Collad 25 Ll

od.ww;?u

sy 8397 Ceomd ] cendlginn gl L
e ddhio o 1) RSEA 5g, (5500 xS ol
OMMMMA&I M){J}M)bﬁﬁwbﬁu
olﬂ Sl oo B L ,oSB L a5 1, C slpl 5l
2l Jols o B g5le Jed ol 5l a0 31 08 o
HslUV L 4 Lon (CIpP/X-A aile o Jobuw slajless
3 eale BL suiipan jidu JulS jebay a5 54l oo
.(B
F ol s Ssl
el 355 Jlab i IS5 19 (350 (slaS (sl 55518
bz ol sl Gl gl el 4 a5 Gl b

).st Ja.a.> ‘5‘).3 o);.f::\) AS.: e}


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

\Y

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

SelS” 435 cl aieds g0 42l T g oy e
o Jlasl e lsicas CIRCE aS ol onds _aseiie
s ol o 5 005 Joeo DNA izl
oleisle eSS o Jos RNA 8036l s
S5 ) b HICA 8aiiS e Ji S 505 g
oads (g ;lwlax Thermotoga maritima ool casgole )5
Sl ools lid Sldlas ol a8 5 13 w1090 g
calizee gloaisS jl oad glulas HICA gla ptigy oS
S ol et il wals (ol slacals
ot (LalSS L 5l a8 pladiged ;0 s ey (el wo )3 Y0
Loy pains jsbay a5 olays slasd aiwe Soop
bolyd 4 gl slap) wighoe pelass HICA (255
il @St e Jle plyea aibiee A5
Sy 8aS o slagy feplliir Lawdls Tl
CIRCE tuskas> dalhis S 59> CIPB g LONB s
Ol 95 shie 80 o 25 HICA (50i5y oS Co
2 CIp Glasole a5 aas oo lid waled yioren o)ls
HICA (eSS Lawsgs uphoisSY slosisS Sl (6l

(YA X)) 05 g0 8

HSpR succs Lo -Y-A-)
) )la.&:.l5‘ ‘_gl).g HSpR u;.’.)‘? J}w 0SS )Le,c
09l 8BSl lesil of TACS s englogty i
g n o &Sl ()l Sed iy S dnaK
5 GINR oS )l 40 4l sl 9‘“)‘)’ Sg
Bolyls 4y 4l 5 WS o0 05 1) usll slaassS
4 Jlasl oldlas .cwsl MerR g )ls paseus s0isS o dass
&lgs oo HSPR (1555, a5 ol ylis olKiule;l ;0 DNA
Sigeg Ailais 10 (IR3 5IR2 IR1) usSine ol 5 dus 4y
ey oyl a5l cpl Basas lis g 09 Jeaie dnaK
slagy o)l Syl Sed slagy melas )5 658 B
el 00 ol 55 50 slas 55T, o NSPR &
5 g0 2L HAIR pl ey HSPR (g s JLasl e
iz gloaisS s HSPR  (sloonisS w55
Gl 3 55 HAIR Gl 3 g wilonts _oluliss as S

Sl oyl s lis odalie ol o)l 594 aaiss

3 Streptomyces Coelicolor

A sl ys (ol pasens 0 YA Ll ;55518 a5 wssls
SLys ,o 5 andls Al cSUgrand )0 5o slo)s g
Sl Sed sbossn Wik Gonly slasNse
aisls ol VAAF Jlo o oLKes § Sl o,lad uds
H¥SE @ aly roELS slagyy 5l (s)ls pasens aS
Sl sl oo i f cpl 4 g el FY LSw
LoSiomr sloygS1 4y atnly Cudo J 55 51 iome e 5500
S Bl Al vgzy Sl i slasiole sl
Seb slagy baS e Gefign piizr 23 bl
pedas IS0 4 o] el a8 wilonls pluliss o))~
39909y 5o eadibli> glcwnd b Sy &b
loediiSlee (Fhg Su allioe Sl Ted oy
So; repelas pogdle o Coul (nl ()l Seb
ol sleige JAS ) 093 laygigegn daa
odal (i (anlaidgs (lyicar aF (pedlal el
GoaiSlhe Gl 0 00 lS jsbay sl
st S Jle plyieds ogd oo canlin ()l pasua
oddlice (Laiy il o osiS e duoye B o
g)loﬁm rlais aS Col ouls aseiie 0390l 06l o
RO IRSCIR SOOI LR J PORVEL S PR NG IO
Gl i 4 gl slagiole Sy sl s St vy

(OY-D0) 345 o0 00, ;54 )l >

HIrcA suocs ;o —V-A-)
S5 00S e BoiS lge S HICA (1259 5
Bl So el oSl o (Gl Sed 4 aab
5 cdzr AL as cul b ci A gyl usSae (51,85
&,lo pasus ddlaie S0y DNA didlais jo cuiiSTize
dibhie cpl .cwl a28,8 1,8 groELS 4 dnaK slacys
w3l 55 CIRCE Gol lsze b (IR) wsSae B0l
4 55 Sanlr slagiole S5 Hohied: 45 390 o0
s HICA (59 ) Sod slagy sl 095000
5535 ls 3 (8 mt 35 e s (sla i el &
Lo asle by slagiss (oyme ;0 oSl Jobo
Lyls cpl 0 (V) WS e )3 YL S
Iy god edlgtn )3 00,950l Cewys slaceSs
HICA 8018 J S sloygigagn 5l s lopadus g 03,8

! Mycoplasma Genitalicum
2 Streptomyces


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

1Y

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

CIpC oy (5,00 pazeus CISR (psigy (6,556 ol o
(V) S oo Lo |y Sigegy 4 Jlas! L CIpB 4 CIPE «<lpP
5o by 8aS J S sla)s cn el ()b ks
sl Gl ey b cuten S slags S
CtsR (pfigp a5 Conl by cpl 5 Gy o) 0l oo
1) 25 slaslisg p BanS oS slapiole (el jsbay
ol mezin g 0,956l Cow, laaiin b & 5
aile Jow oSl 4o S e JpmS 1, aiies
55555 Y 5 pisilosise byt puolig uslesl
5 0P oy 5l oo pasens CSR (ptig ety
I, HICA a4 aiisly GroE 5 DnaK JoSdge (slaiygpml>
Tousisl esSEalsti] s Sl e S e JS
g HICA sla 54, SeS 45 groE 5 dnaK slayq 0l
Ll e s 008 pelass 55 (3l g oo meas CISR
wzge Tallon JSa 5 ead o 000l (slagyy ]
2 Mghige G5 i el o laggul ol Ltals
CISR (s T otsl pusT 353 aiile las 551 (5
c ol S e S ) clp lagy Jis ek
05 Fyegn 4 ol sasS e il plgied CUSR oty
Loy 5l s)lo padend 0y ool Lalyls jo g Jate Sun
(YA XFO) oS oo Ll |,

RheA su.ss o -F-A-)
roaiS e 5l Jle 5 RheA 501l
SoreS b Gl Seb ity )l pass
Slr oaiS )l Gul el Lo SL Gl )3 Sgume
SoaiiS o JUS 53 8 g [ peneosy ool 3 Jliels|
oyl QB G ol yo al ol HspR g HICA
Sl gial YYO (ut5g,0 G aS OrfY ol 4 5L Suilys
Cgz il jigesn 5l a5 wi bl WS e oS |,
g0 OFY o Slee o PLS| 058 o Lo hspl8
i NSPI8 50 s 1o gy, (glbdsius o azsll
s b3 saiao lis pl ol oo ol lales o
Sl hSP18 (g ,lo paseus pudas o OMY fiva,e b
orfY a5’ wies oo lid (S 5 oleordgn Oldlae

Sloxe LOrfY o151 s .ol hSP18 e 505 g

4 Oenococcus Oeni
3 Streptomyces Albus

Lls s o] ey RNA sl 5 aile HspR oS
sldle 51 K (S wsdee ples Suiglsnd
5 Sl Seb oSy Skl argcdl
Ly Jehe laswld o HSPR sy
Ol 5o 08 o 0dalie UCC 2003 (g, o505 Lgbid e
4 dds guilonnST Sl Aol 0 SOS Zwly S5 (6,550
0aliS jasi sloyy e gl e Sl (Sl S
CenS oS 555 sa (5 S dlanly LEX A 30iiS palass Lawgs
Sgb oo pml RECA (g lawg ol os Jld o
HSPR putigy J,yuS o RECA (a5 ol Yoo
b po 1) 0aliS lgs s jsboay a5 (gaall il oo
oS Glalidl 4 mg Ilgudy a5 WS e g8

(A ¥0) ans e ;Lzi DNA

CHSR 30 lgo ~F—A-)
orlige sl o (25 slagul Gla Sy
ol ) Gl S genly slag 5l (89,5 25 sea>
o 5 5295 seax b bap] 5l g )ls pases 4 ol
Fgogy 90 JyuS Cow aS ol oo sl iS4y Fwl
Ly 5l RNA Loy o 5g0g cnl 5l (Ko cainsn
LS )5S 4wy 5,50 50 4 eSS
5 Lol Fsesn Sl Glpasad ol (00 F) seges
49551 g o 4y atwlg CIPP 4 clpC drxA (slagyg !
SdliSew @ auly )0 b Gl wede plosl LS
L sl CtSR ()59 ogdledy .digdy oo Wl (alies s
5 onr olalllas alool b sy oo i3l OFL lgie
CtsR ol b oaisS )l Jlasl oo 5UT 5 (meieds
Cad A il Hebdy 00 e oyl Ded oo aslld
o padead goyh dihie IS 50 IS5 aSelS s
o) S lgen 58 o o CIPP 5 CIPC sla g o
Lo 5 CIPC g pf sVl jo Ban laddsly 5 i p
S ol 5 o)l 13 cuien I slas 1S slag)
wld Gyl A 4 gl slag) sages BaS les
L CtSR us59 5 istlugise byt 6 5Sh )0 05800
WS oo Jos erlige sl 5o Aline puilSe S

! Lactococcus Lactis
2 Staphylococcus Aureus
3 Synergy


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

10

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

W85 )18 Gl om) 2 0y90 i OS5 L GIOE
GroEL Sglgesn () dw 355 poif )3 655k ol oo
o5 4w (pl 0 lo Gro EI34 GroEl2 GroEll slepl 4
Ol Sk (S5 A5 Job o (SIS S o
Syl )l Sed s gy o bap] e g Wigdioe
shie JS5 4y GIOEIL 5 (g )5 pasens a5 Jl> s .cand
W Lo Gaal33l b g ond oulass HICA givces baugs
Sgd 4 Gro EI3 5 GroEl2 g ls pasens 2900
S Gla Sy o dinly HICA oo 5 )]~
S St 5l ks 3 HICA ((Soad) 0,980
s SSUpSlo 5 ¥ optinn ;5 S aile Blies
el SO 0929 bamolis pl 09l o edalin
4 gwh o & Cwl gl pats I e 80iS ke
Silwger JiS wiS (oo Jeo arme sloS e
by Syl Sei slbeanSahas 5l e
DnaK—HspR Lol (sleoassS )l 8,95 o slo S
&S wh Lasin bl dg) Sl o wad agl
55 oo JSEDNA GHSPR (ra55 50 (0 (oS JLas]
DnaK o, o Hlhia .cwl DnaK a aily o
Ssly ] Zesl DNA &y HSPR Ll 5005 S, o5
Dnal of oo slo iyl 4 aiusly & [DNnaK 4y HspR
o Syl 0l ATP ol adlsl ay 5Ls g el GIPE 4
saiS oo plgreds S gov ennlogty i/ DNAK 5
DNA U sosiiine Jlail gad 5 03,5 Los HSPR ol yon
Seb slagy ki o DnaK (59 n i o)l
0di o9z ge 31 )0 5 ulejl Ayl Ll ,0 pa 5] >
go Cawl Lol DNAK oS 00s0,8 ascine ol ol
20 Sl pasas slaiole;] jo HSPR 4 atuoly los
e ok ol iz 098 aliglel Lyl
oy bulpd 5o ob; olieas HSPR (4l g0 Dnak
U a8 aims s oL bl cnl ples 09 oo oabs
el GIOE-HICA ygul o5 Joe aucs HSPR o3 gy
5 Dnak dbuls b oslite (Soad Joo o 15
Gl el ouds QLaleds T il o 1Ls Lo
HSPR-HAIR _.SLeoS L peiiuns y5boay DnaK (s 51,
4 @il |, DNA @ Jlasl codlad g 05 oo (iaSTy o)y
HSPR aeles (s ,2SL ! 45 (0 F) oS o Jlud ATP

3 Mycobacterium Tuberculosis

WA )l (Sl Seb eFen ke sslareas REA
nos s ol RNEA 50l o] pogdle .ol eausels
hSpL8 jigesn Ll warge (XBLuipil o (sl
Syl 05 Oleas LacZ 3 XL, Dy o
8o e sl Glsrear (eFsn ! s S Sl
TO) o980 a3l SzsS )l Seb slots

(YA

by Gl Syb sleesiiS oo paliis -A-)
(52r990m) (o 5oyl

slaylae TV LS 551 (g5lisgon J S asilen
L1 b Sob slagisn 80 )l b (Sound
Lo 5815l ol 50 &5 (JsSlge sloggplzy SeS
eloles 5l alolddl ams o plol sasansls
o slagy (i baiSpelas lgieay HICA (255
Dol o5 wols (Lis ey s penlip uslels 3 |
(V) Cewl HICA 9153, buuuS vulais GroE

L ol oo GIOELS (slo iy, 3l zohaw jials
ot J3S 5 ol 45 HICA (g S8 e ol
anslie ;5.05b o ol ales plas yodnaK g J;,s;
G sles g0 GIOELS (slagyetis n v 5l A Ol
e dgdge Ban Gufgp I ()l pats vl
GroEL g HICA 15y (p poiivns (iiSTy danline
Jlail 5 petns Cllad 3 (JoSlse lagygnly (i
Syle i ol en 8uiiS lge ol jemay HICA gy
Lylyl 0 GIOE ¢ HICA (o poiins (i3S Ty (puiored
Cos a5 Al se olioSles gl Jue ozl
awsge plis &5 wdbioe GeeliS Jae Olee
oog Jud g g ksl laa> o GIOELS (slapusis
o S (g 50 ol il HICA (55
O w50 Gge 00,pl ey ooy b
wlgioed Ko g ple cnl g ot (JoSse lagys nlx
aognly jpa> Hed gl 55,0 HICA 8uiS e L
Cwd I DNA 4 1) 0g5 Jlasl oLl HICA gy
wsloy Gl S I o slagss Jles 5 wad o
urlosT Lukedl 0 il (Sosd ailie 390 00
g HICA 5555 o (iiSTy oS olo 04l oo odnline

! Chlamydia Trachomatis
2 Caulobacter Crescentus


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

\#

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article- 5 » 4l

POUEE IS OO AR R CP LA VORI VEPLERUU R g e NS
Sl Jgh9)ls 0929 ()l Seb 4 ul slagiole
(saie ) DNA JsSUse 4 HSPR JLasl 55, CPbA I
GrokE 4 DnaK slay.gp a5 cowl Glpmss b @b
cdlao cplas (A) aiyls (caze Sl HIcA g HspR (5,
SR 250 b Joe a5 Conl (pl sninozmisg
slyisSly slo ly @l pazad leoaiss b
£90 9 M S (5,5ly I5LaSlo o CpbA-HSpR

sloggply wiboes DnaK 4 aiily JolS jsba
shls HspR 0,8 Jled o GroEI2 4 GroEIl .GroE
S)Pm bl (sl SULsSCle o aiilb e U
a8l 5L Jlie G oSyl Sed sleoaisS e
Sl baS el g0 codled Sonlr JsSse 5o
25l psly SSleSde 0S 0 J 7S ) (sl pasens
s ayles oo ooliisl HSPR ¢ HICA 530S lge g0
Ogel i Jow JSKhay GIOESL (g nl> Lawgs HICA

|

|

= hreA > gpE dnak >:

|

|

= :
+1-—

S9nlr Jo9e Oloreds o CPDA (285 4y 4z g L oS
@l webos Jato DNA @ &5 J9Sge plgicas oo
P2 Sosbe SSUsSdo 50 Heigp ! &5 Cel (T slsS

(OF s F7 YY) (F U)o s oage p |y 0 Slas g0

oalive bt Suglaok ;5 a5 (63,90 o] b aline
Sollad g 09b o0 melalS )9 e JSBa 095 o
g p SwS slay DNA JoSse 4 ol Jeate
Sob wSon b e K4 HSPR Lawys Dnak
OlFss Basl cpl b s oe JyuS CpbA s)l>

HSPR g HICA (o 939 (oolais| 3098 yw 99 59k 5Ug5elo 50 HSPR g HICA & aitunly (51> Sgd () palisd Joro —F JSCo
S5 0bp anl P sebar WS o 08y Loniiiano 1y 5r5be ALK 391z ool 0T Gl (39 Phummmiir (3921 4m
=59 3 HIPR (2lo)5 g (camigigy s 325 «(COPA) WS oo (65005 50 1y (630t s/ 33 DNA & o A (3359 3 51 Sglgogn
010 (391 DNaK (397l 3 GIPE (39,21 54KS S HITA ()l g (um g9y s 05 50508 dnak (39 1 1535k o Shos
0uu 0ulsS pgual &y wgb (WS L GroESL (g ply tawes HICA cadlad Codo pudass .0dS' o0 05 1) GroES-GroEL gy le o
< L CbpA cadlad p HSPR (06,3 (Jido Fl.Coml oud 0315 (suled (pwab (S b ChPA bawgi HSPR (iio pudisd oS Jlo 50 ol

Oz 50 b e JpS L jeSB haug gl
IS 2o Sl sy 4y ol a0 00 5350
SASL o Jlie Glgear aiiboe coaiS kit S
Syt o5 LIS s 5 ' 15039, oligagpes
Rl oS ,5SB G bawgs ()l 5 slay;

AT A) ol ouls 0018 (LiS Jlgww caodle b g (asiin olow (i

Sgd g (sWoudsS pulils dcgosxo —Ve-)
&l
Sl 05wl slayy )l paseas ool
A o lis aliie Gl padlS s So o oo glas
O el Glaos 6,10 pases bags 2S5l sk 5o

! Pseudomonas Aeruginosa


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

v

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

S Gl 5 al ol dxﬁwﬂ/ &Ly

£ USE) 0SS e a1 (VY LX) 0055 sleXs
(A -

DNA Js5g0 @250 51 55512 ySwe -¥-11-)
Loy peinse jsba Lo Ol o)lse (S o
ekl Olyeks 0sd oo w> DNA JsSdse

ADP Mjowwyudm]m)bfu.uu}&n
DNA sl ‘S'.me)’;—l Al 50 WS oo s ATP 4

iboos aiies colls gl ATP aiejls a5 gyrase
sl e Lulp 8 5ss Jodo (red 4 S 00 )18
) Sdplie gloanlp o henl 5 )l slogis
J5505e gl o o Al g0 aims g I8 pibieoy
DNA Jsse @mnl o me idl j3e o2 DNA
S e 4y g 00l (61 paded e )3 oS iz ge
sl blie ;o miwles G laicas Wlgs o DNA
Sidny el sloadlse 51 (S aas gul (Jaos
g2l ) pe2iS 923 oo by Led pl 53 45 DNA J9Sge
9 B9 slas L yo mo Cesl (Guendl DNA (u
Crge Dl AZ)0 @ il Wgdd Cangdl >
o0 (arodly DNA JoSdse (3slne5 Jlisbo )5 oS
Ol o0 iz D5 00 (5510 pasens pois 1A y0
Sl mled Olgiea DNA J5Slge coonl a5 S
Soeal Sl Sl i 4 gl sbagiols 5
JS2) o)l plissben GLOIok @ Cand

(5+)(B-#

S Gl iz gy piigp —Y-11-)

L) shoe sla s 4 guly wiilgs oo dag 25U
Loy n 5l (tlises glgl aims ploxil Ko lacnSyn
2lp 0 Eel o pates GlooaiiS e dajlis ol
Sl gl Glpea gy ply g (are slats
@ lPee buSan ol Ol 3 WS e Jes
g W HICA 5 (uwcoss i/ o) Rhe R (CtsR
(FV) 5,8 0,Lal o uslewsl

QSS)‘)’ (5&&;":" 3.;.4./.\)' )OYMB‘ A’-’L&‘Lb-o —W—\
g sL o
1 alos 3l Yo VY Jlo 3 o San 5 Sily J
g pald s3I ) Age S sy
4 polio 8L g G (0,5 Cusoay j5laiea, (RS047)

L8] 558k )3 85 S5z o & alis oolais]
leaiss ple 0 0sh oo ploul sl (YT Lo [5251)
P e g Code oS S5 jeax oL aSL
Sydise odaline (Il sl 4 mul slgiole
3088 dw fiabilusise bytucd 5 5SL o Jlie lgiea
Ghark plS e a5 oIy dey A5 4 ml sleg)
oS 05) Jol dtwd Wgd oo melals 9 J S (et
g pls 50uS 0S) paw g (GIOE g DnaK sla gl
L hie JSoa (ATP @ atuly Clp glaslsyy 4
faglie ;5 Wigd so JyuS CISR 5 HICA (glaonisS s
Sty n saS 0S) pgd WS 4 by slay)
(Rl Gl HeS6 hug Cude jebay (a5
JrsS el Grzonl el S
9 oredper Guslowl ale g ST ple o Gitegcate
50 JS5) sgiige waline | etesliosi g, 5T
pelal Ghegiate JyuS SlapenilSe o Slailw
Sei @ gl glagiole JymS Jold g)ls pases

L xSL 50 2l s b —1)-)
420 GIPl 4 g Eeb 0 lag St (ol
LSl o ol peba iz lapudlSo 595l
Sglsn s ples Jolds a5 Conl oud olulis
DNA 2) S2l555 sloal 5 ooty do gy Jols

sl oe (RNA

RNA J55d90 3250 31 (5l S —-)-11-)
DY 4 Fl o Lgiole e o) niE e
05 MRNA 3055 0 ela s oo 4y diily dagy]
bl el cl Sl Sl iy buS
Oeed 5 Z3bye a0 ) e b (Sl
MRNA Jslo 515 ez 55 8508 (59, Los 1y eslod oo
2 kol sl ol sl ey Jlo s g s pass 5
Los &y (pwlu> 43550 sla oL Zipper o,8 LSas &1
a3l plEis 355 e alil MRNA JsSIse 4o 45 cal
S oM wed g e e agl plasle deo
Sobo 4 ailgi oo Wpgiom ) i S inla (OA) 955 o
a3 61 s 5 39 oo Jaio MRNA 5 Lilaia 4y
Oyl 4z 0 4y wles RNA Gol g i aiS o oy
RNA zoles 51 .(09) Wlowds 8 e gmawles (jlgicay
! Agrobacteriu Tumefaciens

2 Omics
3 Enterococcus Faecium


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

A

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

plnl bt Glaoeiisn SWS L (Sl sl «
w3l Gty htegiale lajl a5 5o
oo o dden (DL, (6 2L 5l Sl ey RNA
5 o sl gbeldlkd g badlas ol Lol
3 g i 5030 leSw slo, Sl (ol pasens
a gly 50 a5 TV LS ;525 Aoy )0 gy Loans
a5 Conl ol aseie )b i syl Sl s
SlpSsy SaS b dex 5 g gyl pats gla S
Ol YV LS 5B gll e Sonlr
4 oaidgly Slayy (5l pasend giie S8 0l o
odds edalin iz sl S o gyl sl is
S n (ol lroaiS e o, Slos (rizran ol
sl S DNA o Jlal sl (o)l Seb
3 Sl oal ateine byl olendisn o 0oiS elas
Sl shls (g)ls pasens alises slojlow olg0 51 > 5
Sy6m sledal> gl (gl pddis g 00g otz
B o] (SaS e as sla Shy a5 coul saigh S
S9bos grlae 4,0l jsliie (et 4 Canns (S
I\ PE ‘Swl) oduzn slas Zal, ol sl eolazwl LI as
19 &by sla ool ) b ol JlSS

O s dawgd Fly ool ol ogdleay
Oered ol ol oo lacd i Lojg el g el ()1
aey ol yo ol Olides 6 5gals slagslodoe
el pll 0

sl ks e glas 1 S (S
eSS A bae Sl 8 sleon
lod sl a5 ol Galies  cwngis, oonisS oo
aile olos xSy 5 00g odyory ‘;MSMJ@J 3
0y ushgl wsSsTslslin] g (gysky SITLsSlo
oSyl ST 0,5 g dnwgs b oyl 05l o
Sl Sob oS wlas 5l 6 i Sl Ol
Lo Jiils (60 ,Slae uSingih Sladllas o] pogdle .uils
5 b, o Sl slegis 4zl de; o |,
ool ools ol 38l lagwly ol JaS

3 Cadaverine
4 Enterobactin

5 Py Sl Soogl iz 5IGTols plowl o>
b dgw (2lod Suglie diey 0 Seeglalie
Sglaie JSoa a5 ol ololis 15 A sga 0l plxl
a8l i Dyge 50 Sgliie Senlie V1O 5 wad oo 0l
s G 5l Canglie 4 galy o 45 Wiad oanlie
Soozr S8 a8l gl by 5l (B Ol )0 S
e D9 o0 0030 33,10 (B 5 Wldgn pudals o a8
e gy iile Sigeml Joloe Slge Laylpl cpl jo
sobieds Sland-F ekl 5 g il reelS (aoe e
S Alge 0 S e pew Lae gl Jlasily Jas
il 5 I glosrl pdplio 4 bgye slagiole
(FY) 05,5 oo BBge 55 (S

oSeegd gl 5 pgieS 1y dsllae
OBl d 5 (5> §pim s slapilSe
D08 ey VTY Jlw 5o 05 gt b
2 iy plosl T oliwgeS oS S gt nl )0
A Silom 5 (loateSa 8 Ll 0 slm s LS
Iyl an el 2Slas (lo g oy Jlas
gools 8 o) 050 Syl a2y s LS
S5 plosl 5 Seglailin 5 poin Sl lallas
(FY)

593 BL2L(DE3) (X515 ,3/ cosliials ygo (5 25k
0 FY @ Logeado 00 YV 5 T Ol > ax e
3 oSersl blop e 05 My S gend
205 oy p Sl 5 skl g Sl adgl Sl
oals ol J13 Sbeow |y boeys (U ola lodslsl s
(rPOE) pled Sod 4 olus sl 5351 50k
Falle 0,5 055 e g o samlice oled Sgl Jlisa

olBl Sl 5 a8 TSl il o T ol
Db ol 2l A e 0 85 2la) Caledys 0,5 oy

G S azais =¥
SRIL sl Cual (sygpe Adllae cnl o
sleo slapas oy o g sh el glaaiss
4 Gl SlapailSe (rizren (8 1E (pw) 230
iz slacamwl plp 5o gl lp Alide sla 5L
Slopaile ] 4z S s S e Sl
ol Glgieds &5 o slopd ade sobcdaslne
it gl b Wabgo aBlil Sl Sl
edipdgiily (slog) (6)lopasid J S Wigd oo J S

I Chemostat
2 Trehalose


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

1]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article- 5 » 4l

11393 59 5T yligngdgm
P ST R L

D @

Ll

u,é’.Jl.u,Langﬁle

! i
i

1 "

'

! H
i

" "

' "
i
H
H
i

Hl

9l 9 9i
U L 9’-5L-'

| HH?

P oslaey BB leaoJi '5}"[‘;’9 [CLTS RS u;‘ R Yss S o3 groE dnaK hspl8i
: HS HS BS T HS HS HS HS clpB i
e Jowngswmgss o 7 E
) SR 5
(B) ] T (€)
4iz0 g g5 3 ghilnd A ) G )
s 3Al 95 55 L8l gl oegs e ghslud ;{i { s> s’::;u )
CtsR - 3290955 5% ghdlid
HspR -84 75 Ll
dnak clp genes ‘
— —-l HS &b o3
§ \ goEst dnak
- o = \
genes
HrcA oass padas l
ke HICA oS paliss CtsR oS s
HSPRoWES palics _
- Mﬁ CtsRoA=FpaliS | HIcA oass malis . —] 0ES-grokL
RheAsAss malas

2 99) b Sl Sais I (B3 50 (A) oz (ouliid Gbaylae g (> Sed (o gig) SLBONSS il I (oS H -0 b
LSyl )90 (2037 33 39 g0 J P (Cowly ) (oo b (o S8) ko @il (5Ll b Tpamio ()l Sgd
il Gy s 45 (I 0 ] o palild BRI GLAS ol (S AS 0,10 09279 (53530 rSe) @)US )3 (Ahogiae J 55
29 09l g0 o3l (3> S9b il J S 6l jaleie (o939 G ygRy S BT 3 &5 (b Lo (B) aids 0 LI 1 (ke
CtsR g HIcA groacosS pudisd a5 Jbo jo (oS o pudasd 1) b5 51 slailBlas gbdvac gosxo RheA g HspR HrcA (sl jguaw  S. albus
(C) .caml 00l auui’ CtSR sussS pudicd’ 515 50 JolS' joboay S. aureus ;0 HIcA susaS pudicd .o ,lo  Slbgy pd (g U S. pneumonia o
Ky b Lol oS pudiss SO .Cawl oS> H. pylori g S. aureus jo &l Said f puddidd 1 a5 pomuduoli 309y i il IS 7 4b
ol oleo 50 .08 (0 ©gS i |y (FHl > Sel (5 (s &5 (S, aureus gl CtsR G H. pylori gl 5 HSPR) Cawl 0uils s8ls LS 30,8

(PR Sl (ol BAIS S yas J S s 995 Bigh 43 45 39b o0 095y HICA 50338 0ulil Laawgi 3 GTOESL (39 i by

(A) ® . .
Jbo i sled Jojisle e sles
(i 59
{2}
Jboyisled

©) .
Jojista (R
Repressor o
(HrcA, HspR)
(vﬂx

X
{ HSgenes >
+1
il
Lai oy gl eled RS I )
Repressor

//,_. . . (HrcA, HspR)
v
0 Do Hsgenes > Aoty (07 N

P9 (003 ,3-) ey
&9 oy e MRNA 15" adbaino 50 Lod ay (whue &5 9l (sl )L L Jolss RNA (53 3b 51 1 Kws (A) oo 1 Kws (om0 -5 i
Sy 9 o0 ouiliigy o mies Ao i Sl HIS 95 gly a5 Jlgi polic g 415l la sl it @ole bl 5o ol i
G181 Aoz 5 g i polic o oyl ST b Hlb s i (lod Gial531 s ki (g0 w55 Cinnd S &4 pome JLa
&lyp Lo @ atuly pudidd Juw DNA G5 5b 51 Lo ) Xws (B) AUG g9, (4908 Shine-Dalgarno Jlgi yole SD :oles .auly 0
ojlal oS Cawl (b slos o Ll (61510 g Cawl ouls ablal H-NS Jlail by o bawgi 45 DNA &b S. flexneri ;o VirF w99,
Glod 33 .59 plamil (535 g ) gl 99 ST D95 puw A gomo SO Sl g Wl Tas JLail (g Joro 4 o HNS (g yos 19 (g o3 00



https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

Ol ds o gigy (SLouiS mabiid (C) .0 35 (s 1,8 3l pouly RNA L yiwd o VIrF (35 (o gigy 51yt yigeg y 9 rd gLzl o) 5¥L
(o K0 (pam) wosowd jlxo glood jo DNA Jlail 4y jol8 513 slo )5 ) wlue ld jgucw toddwd S5 &S 4l b yguiw
0318 L o Jadaiomno G 1) Loo 31 (bl (6 Lt b yuadi G F ol (W 3l Nigid o0 29w (Tl Selb sl (w939 9
s o usilSo (D) 3948 o0 T35 098y S 5| (cam g9y 9 998000 sgmw 30 4 DNA B Jlail Cadlad (ialS' 4 yoeio (Coml ooy
s:..u.b ady bl el yo ‘39'“’&5” edisd’ L“QS)'.’,L? by P9 ‘_glbo..\;.ifp.z.\é;}' o DNA JLlail cdlzd .Lhdgﬁ'lg ih.wlg L Lo)f caLmal
S jebds oulbpudild jgm 3 5 i S (o0 Jlosl 1) 095 5ui0S pudiid' 0 ySlos g ALbld Jolad ()l yo gl 60T 0uldid b g nl
2N 5)lg0 50 a5 J> 50 w0 Jol> DNA Jlail cadlad b (g ple JisSmed p (b y55L sloaiss 51 (& j0 HICA g HspR wile)
busgi Lys e «srloyS (wpil JLioas (3L i 35 032 Jlo olgica) Sgib o0 WouiiS Jlad gl i &1 y2ie (9l b Jolos
Codo ygboas DNA JLas! clled gulis g Wigd oo 3131 (o iy SouisS pudiis 9 uiul oo oo musdly g 58 00,956 slocriigy

ol s ejeyel 18 (85 pbdel s laasllas (rimen o
Dbl i sl di)

63)‘-’5‘ Obade -Y

0)‘&

&L ()l ¥

0)‘&

o 5o &S plageSgn &5 el S p3Y Ll o
P ot ofbes g adg (Gl slagii
5 el slagad ol cailes (> 5k
SieSsyn (nl 3adoly Gl Sy a5 Wils ety
(S35 155815 sl Sl )o (Sl Sed
o8 il gy slagslulaz 5 So3elsm slaadss
ortisn inl Gy andllae SaS L ] ogdle .l
e 5 SileAlls A o (lgiee Sl
oy b SeeMiS 5 s Dgins IS Slogs n


https://ncmbjpiau.ir/article-1-1736-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

A

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

P SV RA

1.Guldimann C, Boor KJ, Wiedmann M, Guariglia-Oropeza V. Resilience in the face of
uncertainty: sigma factor B fine-tunes gene expression to support homeostasis in Gram-positive
bacteria. Applied and environmental microbiology. 2016;82(15):4456-69.

2.Guisbert E, Yura T, Rhodius VA, Gross CA. Convergence of molecular, modeling, and
systems approaches for an understanding of the Escherichia coli heat shock response.
Microbiology and Molecular Biology Reviews. 2008;72(3):545-54.

3.Barna J, Csermely P, Vellai T. Roles of heat shock factor 1 beyond the heat shock response.
Cellular and Molecular Life Sciences. 2018;75:2897-916.

4.Ron EZ. Bacterial stress response. The prokaryotes. 2006:1012-27.

5.Requena JM. Stress response in microbiology: Caister Academic Press Norfolk, UK; 2012.
6.Faezi-Ghasemi M, Kazemi S. Effect of sub-lethal environmental stresses on the cell survival
and antibacterial susceptibility of Listeria monocytogenes PTCC1297. Zahedan Journal of
Research in Medical Sciences. 2015;17(1).

7.da Cruz Nizer WS, Inkovskiy V, Overhage J. Surviving reactive chlorine stress: responses of
gram-negative bacteria to hypochlorous acid. Microorganisms. 2020;8(8):1220.

8.Havis S, Rangel J, Mali S, Bodunrin A, Housammy Z, Zimmerer R, et al. A color-based
competition assay for studying bacterial stress responses in Micrococcus luteus. FEMS
microbiology letters. 2019;366(5):fnz054.

9.Madigan M, Bender K, Buckley D, Sattley W, Stahl D. Brock biology of microorganisms.
15th Global Edition. Boston, US: Benjamin Cummins. 2018;1:1391-407.

10.Ventura M, Canchaya C, Zhang Z, Bernini V, Fitzgerald GF, Van Sinderen D. How high
G+ C Gram-positive bacteria and in particular bifidobacteria cope with heat stress: protein
players and regulators. FEMS microbiology reviews. 2006;30(5):734-59.

11.Dorman CJ, Corcoran CP. Bacterial DNA topology and infectious disease. Nucleic acids
research. 2009;37(3):672-8.

12.De Reuse H, Vinella D, Cavazza C. Common themes and unique proteins for the uptake
and trafficking of nickel, a metal essential for the virulence of Helicobacter pylori. Frontiers in
cellular and infection microbiology. 2013;3:94.

13.Henderson B, Martin A. Bacterial virulence in the moonlight: multitasking bacterial
moonlighting proteins are virulence determinants in infectious disease. Infection and
immunity. 2011;79(9):3476-91.

14.Hanson BR, Tan M. In vivo analysis of Chlamydia stress response. Molecular
Microbiology. 2015;97(6):1158-67.

15.0jha A, Anand M, Bhatt A, Kremer L, Jacobs WR, Hatfull GF. GroEL1: a dedicated
chaperone involved in mycolic acid biosynthesis during biofilm formation in mycobacteria.
Cell. 2005;123(5):861-73.

16.Lee AM, Ross CT, Zeng B-B, Singleton SF. A Molecular Target for Suppression of the
Evolution of Antibiotic Resistance: Inhibition of the Escherichia c oli RecA Protein by N 6-(1-
Naphthyl)-ADP. Journal of medicinal chemistry. 2005;48(17):5408-11.

17.Vinella D, Albrecht C, Cashel M, d’Ari R. Iron limitation induces SpoT-dependent
accumulation of ppGpp in Escherichia coli. Molecular microbiology. 2005;56(4):958-70.
18.Battesti A, Bouveret E. Acyl carrier protein/SpoT interaction, the switch linking SpoT-
dependent stress response to fatty acid metabolism. Molecular microbiology. 2006;62(4):1048-
63.

19.Atkinson GC, Tenson T, Hauryliuk V. The RelA/SpoT homolog (RSH) superfamily:
distribution and functional evolution of ppGpp synthetases and hydrolases across the tree of
life. PloS one. 2011;6(8):e23479.


https://ncmbjpiau.ir/article-1-1736-en.html

Al

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

20.Calinescu O, Paulino C, Kiihlbrandt W, Fendler K. Keeping it simple, transport mechanism
and pH regulation in Nat+/H+ exchangers. Journal of biological chemistry.
2014;289(19):13168-76.

21.Sohlenkamp C, Geiger O. Membrane homeostasis in bacteria upon pH challenge.
Biogenesis of fatty acids, lipids and membranes. 2017:1-13.

22.Czapski TR, Trun N. Expression of csp genes in E. coli K-12 in defined rich and defined
minimal media during normal growth, and after cold-shock. Gene. 2014;547(1):91-7.
23.Keto-Timonen R, Hietala N, Palonen E, Hakakorpi A, Lindstrom M, Korkeala H. Cold
shock proteins: a minireview with special emphasis on Csp-family of enteropathogenic
Yersinia. Frontiers in microbiology. 2016;7:1151.

24 .Jin B, Jeong K-W, Kim Y. Structure and flexibility of the thermophilic cold-shock protein
of Thermus aquaticus. Biochemical and Biophysical Research Communications.
2014;451(3):402-7.

25.Lee J, Jeong K-W, Jin B, Ryu K-S, Kim E-H, Ahn J-H, et al. Structural and dynamic features
of cold-shock proteins of Listeria monocytogenes, a psychrophilic bacterium. Biochemistry.
2013;52(14):2492-504.

26.Phadtare S, Severinov K. Extended— 10 motif is critical for activity of the cspA promoter
but does not contribute to low-temperature transcription. Journal of bacteriology.
2005;187(18):6584-9.

27.FAEZI GM. Effect of environmental stresses on growth pattern, biofilm formation and
biochemical characteristics of Mycobacterium marinum CCUG20998. 2016.

28.Hajian Z, Ghasemi MF, Alikhani F. The study of stress conditions on growth and proteome
of Raoultella planticola: a new emerging pathogen. Archives of Microbiology.
2021;203(6):3269-78.

29.H S Emampour MFG. Evaluation of changes in rpoH gene expression in Escherichia coli
PTCC 1399 caused by temperature stress using Real-time PCR method: Islamic Azad niversity;
20109.

30.Faezi Ghasemi M, Alikhani F. The Impact of Overexpression of Sigma Factors on
Morphological Changes, Growth Pattern, and Biofilm Formation in Mycobacterium marinum
CCUG 20998. Journal of Medical Microbiology and Infectious Diseases. 2016;4(3):68-75.
31.M Faezi Gasemi SA. Bacteria in Biology, Biotechnology and Medicne (First Edition):
Islamic Azad University Press. ; 2012.

32.Shires K, Steyn L. The cold-shock stress response in Mycobacterium smegmatis induces
the expression of a histone-like protein. Molecular Microbiology. 2001;39(4):994-1009.
33.Di Pietro F, Brandi A, Dzeladini N, Fabbretti A, Carzaniga T, Piersimoni L, et al. Role of
the ribosome-associated protein PY in the cold-shock response of E scherichia coli.
Microbiologyopen. 2013;2(2):293-307.

34.De Angelis M, Di Cagno R, Huet C, Crecchio C, Fox PF, Gobbetti M. Heat shock response
in Lactobacillus plantarum. Applied and Environmental Microbiology. 2004;70(3):1336-46.
35.Ruiz L, Ruas-Madiedo P, Gueimonde M, de Los Reyes-Gavilan CG, Margolles A, Sanchez
B. How do bifidobacteria counteract environmental challenges? Mechanisms involved and
physiological consequences. Genes & nutrition. 2011;6:307-18.

36.Rezzonico E, Lariani S, Barretto C, Cuanoud G, Giliberti G, Delley M, et al. Global
transcriptome analysis of the heat shock response of Bifidobacterium longum. FEMS
microbiology letters. 2007;271(1):136-45.

37.Schmidt G, Zink R. Basic features of the stress response in three species of bifidobacteria:
B. longum, B. adolescentis, and B. breve. International Journal of Food Microbiology.
2000;55(1-3):41-5.

38.Roncarati D, Scarlato V. Regulation of heat-shock genes in bacteria: from signal sensing to
gene expression output. FEMS microbiology reviews. 2017;41(4):549-74.

39. Ventura M, Canchaya C, Zhang Z, Fitzgerald GF, van Sinderen D. Molecular
characterization of hsp20, encoding a small heat shock protein of Bifidobacterium breve
UCC2003. Applied and environmental microbiology. 2007;73(14):4695-703.


https://ncmbjpiau.ir/article-1-1736-en.html

Yy

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

40. Nielsen M-B, Knudsen GM, Danino-Appleton V, Olsen JE, Thomsen LE. Comparison
of heat stress responses of immobilized and planktonic Salmonella enterica serovar
Typhimurium. Food microbiology. 2013;33(2):221-7.

41. Guan J, Xiao X, Xu S, Gao F, Wang J, Wang T, et al. Roles of RpoS in Yersinia
pseudotuberculosis stress survival, motility, biofilm formation and type VI secretion system
expression. Journal of microbiology. 2015;53:633-42.

42. Johnston M, Brown M. An investigation into the changed physiological state of Vibrio
bacteria as a survival mechanism in response to cold temperatures and studies on their
sensitivity to heating and freezing. Journal of Applied Microbiology. 2002;92(6):1066-77.

43. Koo BM, Rhodius VA, Campbell EA, Gross CA. Dissection of recognition determinants
of Escherichia coli 632 suggests a composite— 10 region with an ‘extended— 10’motif and a
core— 10 element. Molecular microbiology. 2009;72(4):815-29.

44. Nonaka G, Blankschien M, Herman C, Gross CA, Rhodius VA. Regulon and promoter
analysis of the E. coli heat-shock factor, 632, reveals a multifaceted cellular response to heat
stress. Genes & development. 2006;20(13):1776-89.

45.  Wade JT, Roa DC, Grainger DC, Hurd D, Busby SJ, Struhl K, et al. Extensive functional
overlap between ¢ factors in Escherichia coli. Nature structural & molecular biology.
2006;13(9):806-14.

46. Bandyopadhyay B, Das Gupta T, Roy D, Das Gupta SK. DnaK dependence of the
mycobacterial stress-responsive regulator HspR is mediated through its hydrophobic C-
terminal tail. Journal of bacteriology. 2012;194(17):4688-97.

47. Lim B, Miyazaki R, Neher S, Siegele DA, Ito K, Walter P, et al. Heat shock transcription
factor 632 co-opts the signal recognition particle to regulate protein homeostasis in E. coli.
PLoS Biology. 2013;11(12):1001735.

48. Miyazaki R, Yura T, Suzuki T, Dohmae N, Mori H, Akiyama Y. A novel SRP
recognition sequence in the homeostatic control region of heat shock transcription factor 632.
Scientific reports. 2016;6(1):24147.

49. Perrody E, Cirinesi A-M, Desplats C, Keppel F, Schwager F, Tranier S, et al. A
bacteriophage-encoded J-domain protein interacts with the DnaK/Hsp70 chaperone and
stabilizes the heat-shock factor 632 of Escherichia coli. PL0S Genetics. 2012;8(11):e1003037.
50. Helmann JD. The extracytoplasmic function (ECF) sigma factors. 2002.

51. Missiakas D, Raina S. The extracytoplasmic function sigma factors: role and regulation.
Molecular microbiology. 1998;28(6):1059-66.

52. Roncarati D, Danielli A, Scarlato V. CbpA acts as a modulator of HspR repressor DNA
binding activity in Helicobacter pylori. Journal of bacteriology. 2011;193(20):5629-36.

53. Akiko O-K, Wang Y, Sachiko K, Kenji T, Yukimichi K, Fujiharu Y. Cloning and
characterization of groESL operon in Acetobacter aceti. Journal of bioscience and
bioengineering. 2002;94(2):140-7.

54.  Alon U. Network motifs: theory and experimental approaches. Nature Reviews Genetics.
2007;8(6):450-61.

55. Chang B-Y, Chen K-Y, Wen Y-D, Liao C-T. The response of a Bacillus subtilis
temperature-sensitive sigA mutant to heat stress. Journal of bacteriology. 1994;176(11):3102-
10.

56. Chen I-P, Michel H. Cloning, sequencing, and characterization of the recA gene from
Rhodopseudomonas viridis and construction of a recA strain. Journal of bacteriology.
1998;180(12):3227-32.

57.Rajaram H, Chaurasia AK, Apte SK. Cyanobacterial heat-shock response: role and
regulation of molecular chaperones. Microbiology. 2014;160(4):647-58.

58.Filloux A. Bacterial regulatory networks: Caister Academic Press London, UK:; 2012.
59.Kortmann J, Sczodrok S, Rinnenthal J, Schwalbe H, Narberhaus F. Translation on demand
by a simple RNA-based thermosensor. Nucleic acids research. 2011;39(7):2855-68.

60.Hsieh L-S, Burger RM, Drlica K. Bacterial DNA supercoiling and [ATP][ADP]: Changes
associated with a transition to anaerobic growth. Journal of molecular biology.
1991;219(3):443-50.


https://ncmbjpiau.ir/article-1-1736-en.html

Yy

[ Downloaded from ncmbjpiau.ir on 2025-07-04 ]

NCMBJ, volume & issue, 15/58, April 2025-VF+F g 0/0A ol 50555 ¢ J o 50 = Jshos (655 550 5o (oo 3 alibai

Review Article-( s » i

61.Klinkert B, Narberhaus F. Microbial thermosensors. Cellular and molecular life sciences.
2009;66:2661-76.

62.Wang L, Qiao L, Li A, Chen L, He B, Liu G, et al. Integrative Multiomics Analysis of the
Heat Stress Response of Enterococcus faecium. Biomolecules. 2023;13(3):437.

63.Chen W, Guo W, Li Y, Chen M. Integrative analysis of metabolomics and transcriptomics
to uncover biomarkers in sepsis. Scientific Reports. 2024;14(1):9676.

64.Kim S, Kim Y, Suh DH, Lee CH, Yoo SM, Lee SY, et al. Heat-responsive and time-resolved
transcriptome and metabolome analyses of Escherichia coli uncover thermo-tolerant
mechanisms. Scientific Reports. 2020;10(1):17715.


https://ncmbjpiau.ir/article-1-1736-en.html
http://www.tcpdf.org

