[ Downloaded from biot.modares.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.23222115.1400.12.3.4.4 ]

byt

S da).\.ac.,g;e@bg;)}uwj
/Ars_{:'/.’ /s

Ay 335 Ol g (ol gl S 09w o) o Ol WG

E. coli (Sle Ol 10 cuf §§ (e

P55 0L dama & ol a5 sl 4y e

Q\J_i‘ ‘Q\J.é.? ‘Qljé_? NEEHE ‘U'U’ Q}J}({}lﬁ SIS s (}lﬁ kg ej; ‘)Li:t'.w\-z
Q‘J‘i‘ ‘Q‘J.é_? ‘;)\J.é.? NEEHE ‘U'U’ Q}JJ<=}LP SIS (S (a_}l& kg ej; ‘)Li:t'.w\ -3

hajihasan@Ut.ac.ir :J s st 55

1400/01/14: : i 1399/1/19 1L s

e
sladw plad 5 Lay cbim 3 a8 WL o pae S5 55,55 5580 (NGF) peas A5, 550
SUls O (sl Aol 15 48 035 (5 a s ol o30ls Slad o 5 (655 0 e
3ok OLass 53 5556l 51 OIS 0 a5 Ay o a5 4y Dlidoss lal el ol e
5 g Sl O iSOl Gl aalis b Bl s e sl Slss 5 ahesr Sl agssle
Ol 53 NBF S 55 085 Ol (ool 6 sleeST lad s 45 S eslinal o 28
Gla0s e Olejes Oly S conl LS5 0LLE 5, 8 &0 dbsn 55 b S5
e 3 02,5 OLT ) onds o sl 4 oS58 Slaintsg o7 S o ey s
PR PSTCIN P A

Trigger GrpE DnaK/DnaJ GroEL/GroES o>l st sla O o ﬂu Gt ol 53
B-dls 3 sshie pla . ad axdlas NGF S 55 (55 5 el 2 M55 Olsee . (TF)Factor
PTELE PC-TI2 5, ot U Olajon &) smmis PET39b(+) s ;555 ,5 NGF
A Ols DE3 « s E. coli s SL 5 pG-KIE8 5 pKIE7 pGro7

Gl |5 5 (PTFLE Sy doandl) TF Oy g 3 45 Lsls OLES slslont =
DnaK/Dnal sls 03, faorme Cpmmat ool andls Ll a6 S 5 T
53 ol edd 5 lisl caw (350> G 5 ( pG-KIEB s e Aandl) GIOEL/GIOES
DnaK/Dnal L 5 (pGro7 s .o da—wdl) GIOEL/GIOES sla 05 o 31 G 2 0ly S JI-
Il eins 0L 55 I b S s il a3l (85 5 Oy 0 (PKIET 55 Aol
ad o 0L ) e Glad b 4 la Jsho lad 5 035 G55 050 005

PC12 slad shur « oDl st SLal 5 o conS S5 5 e Ly S 03150

87


https://dorl.net/dor/20.1001.1.23222115.1400.12.3.4.4
https://biot.modares.ac.ir/article-22-40805-fa.html

[ Downloaded from biot.modares.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.23222115.1400.12.3.4.4 ]

1400 &\:@L‘{ 53 B)LM: 512 092

o S F LS Y] LIy

63 g Ll Gl (s e il IS oy
Ol oDy s 53 NERES JUCHICHTPPIRPTI: it
5 g oo LSS, U5 e el Ol
(18-16) Axl Jplows oS 55 (slantis

3 S e Glodd e Blis sl Lo o
" p e SuAU e 5 0d O Sl S e
e S-S S e LT Olejen Ol gt e L
Slrozsd QUL Pl @ (S 555 e o Sl
~20) sy i e s S Rl s s sl
A5 o0l Sl e a5 bealy nen 3 (19
Lel Olajen Ol 5l cikore Slidos 53 S 55 (18
a0 Ol e S Jle (g ol eslizd
ke gla 55, 45 s DnaK 5 GroEL T il
o Ol Jie b 4 b (22) ol 4B S 13 ey 5,00
S gy, o Al gl TR 5 Dnaki) o 5
(23) wil o cnlin cdizen s Tl A e

A5 Caaloglps edd S5 Dl b5 4 e 5L
3 0k SRl g Gaes ol s Oless 53 NGF (155 5
Loz JINCF S 550 s oDy 60 W5
Adeslzul ELcoli gl b pedl s

b sl -2

o aslial 5 g0 1-2

T7 31—k RNA 05 15 E. coli BL21 (DE3) 4
55555 5 2SOl Ulye o IPTG L oLd)
L Histag T7 53 5505, slls S pET39D (+)
6> G sy s S5 ISs g DsbA 0 5wl
l—<ifT7O3‘)5 CS o 3Lkl o Sl 5o (Sl s
PG~ oMy siees (A0 5 2 (Sladeandly L L (5ol
8156 =5 & 5| pG-KIE8 5 pKIE7 pGro7 pTf16 T2

4. Inclusion body
5. Chaperone

6. Trigger factor
7. Novagene

8. TaKaRa

88

wdie -1
S sl 8 o3 I B0 51 i & e A2, 555
e 2l S 0L 5 ndlige ) aw s
Plncrds fassm ol il 515808 ul (1) 22 cilalar
528 e Slad o Ll 5 At iy s S er
As 5 4w JINGF (3 52) 5)ls [2& Jases 5 55
- kS 140 & 035 5 skl sz L aw Ly 5B @
g o Ol S5 clled oS clod 1S53 0 53l
(4) sl o B Ay 5

slagben 3 36 Sl Ol s 5 NGF (555
G 3 M) ° s Sl oo 5 (500 gl 355
3 oo &b sladshe plai b ol SO (5L
5 ezl )50 el I ile Slael Lo (6 lay Ole s
Gladsbe 5 o e DL oo 55l 2,8
Slagsban (i Slaps Oloys > )8 o ae
(5-9) )3 308w s SLass s oty

SIS aman 5 S5 0pl b Coenl w5 L
ek e 3 O Gl 5 el A S <l O
g O A5 & Oliails 5 (5 e 1 38)
la Jsbw e il Gl lapi 53 S 55
(10-12) ol oz - E. coli (5 ,8L 5 CHO (ol ik

L e g 4l il 0l oty VL sy
OLSGl 5 a5 ol sy 3o (558 sl isms 250l
Sl o (6= 3 S g Sladi gy (55 IS
Sy S S5 slagds p Mg o Eocoli (g S el
St lad s s s 4 .(13) 5,5 1 5 eslinad 555
-85 bl gy S5 53 OF el 5 Dl g 3
i S S5 S S el e sl e
s = slas Ol JUast E. coli 3 (g gou g3
OS5 psdee S Al Az SOl s e 4

5L ol 4.(13 5 14) g e odlial wdys 4

1. Nerve Growth Factor
2. Neurotrophin
3. Multiple Sclerosis


https://dorl.net/dor/20.1001.1.23222115.1400.12.3.4.4
https://biot.modares.ac.ir/article-22-40805-fa.html

[ Downloaded from biot.modares.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.23222115.1400.12.3.4.4 ]

O )Ken 5 sl w8 Oy Obj oa Ol ST
A M Ol S e oS s 3 Ladds 5 slse ples (1 Jsa) s (o5l = ol
(SIrr SBdenhy - 1 Jpur
oy (03) O3 Fsesn oS W
pG-KJE8 dnaK/dnaJ -grpE - groES/groEL araB/ Pzt-1 L-Arabinose /Tetracycline
pGro7 groES/groEL AraB L-Arabinose
pKJE7 dnak/dnaJ -grpE araB L-Arabinose
pG-Tf2 QroES/groEL- tig Pzt-1 Tetracycline
pTfl6 tig araB L-Arabinose

15 ©ue 4 11000 rpm a5 L s & el oS5 0
O Sl ms Jsle 5 LS S ek il adds
G o JUT gl sl S ol az 55 =20 55 5 s

oS g 5105 4 HBNGF Olejen Ol 4-2
L Olejps aSllar &y odd S5 05, 0
s ales cliS da ks SOl s S oL hBNGF
s Lme Sl sl 3 ds g LB Lo s
ALz o ngiml s Gl Oy 65 o
PG- 5 PG-KIES s doodly sls sladi yus 51
Shls Glaass ses gl = 3=l ,1-J10/5 mg/ml T2
5 pGro7 pKIE7 PG-KIE8 s o (slada—udl
ODsoonm =0/7 ey sty b ladams .5 Ll pTFLE
So Ols s - LS 405801 5 S sl 455 37 s
sl bedS ¢ 1mM g cble L IPTG dw s
SOl S mlw a5 37 oo oy cslud e &

M 5o b badee Ols Olej ke pladl 51 g L L
Lacs gy 5 oded §ais b 4is5 15 e 45000
St P b D G pll e
M ossl L s Gsome JS )5l 5 (25) (s 5aml

L gslulas 8

89

Oljes &g & S5 Gy Wl 2-2
S dn Sl Sad s b G e D
(24) xaizesls YLl E. coli Sl 0 e 40 a1
Oles 4 35 hBNGF 03 5L PET39 4S5 s
Lo S ilultr b JUsl Comw o8l Ul s,
70 mg/ml 5L~ LB agar L 55, , 03,54,

W23 S e [Sakel J5 20 mgiml 5 s LUS

E. coli BL21 Ly 0Lyse 55 hBNGF oLy 3-2

(DE3)
0555 sl BL21 «ls iS5l oy S Ol

1> gls LB SuiS Lass 3 PET39 b(+)::PNGF
S8 5l 4 5s 3T s 5 as esls S e LIS
e+ 40 5SS ODgoonm =0/5-0/7 « ouee, G
C1lmM g Bl UIPTG dwss K Ol
a3 37 slos py el d oo w5 Blsl cis
Wl Obey s pladl 51 g Al 4 S 518 sl
w3515 Cue « 5000 rpm s L La J 4
Soe S plal S sy 5 el St il
plom L e s > B Mooyl s iy
Ol 5 S Jb 65153 Sl A
s,8 b ar 337 peelu 1?2 s g ol

S 1S ilalis Gl o cnle 5 s S


https://dorl.net/dor/20.1001.1.23222115.1400.12.3.4.4
https://biot.modares.ac.ir/article-22-40805-fa.html

[ Downloaded from biot.modares.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.23222115.1400.12.3.4.4 ]

1400 a\:...‘.eb' 53 e)k.i 512 092

o S F LS Y] LIy

BSA 55, 5l A ke 2 p S e 15 0/8 06 0/4
D1 pa ey S 355830 e 1 Joo OF5 ol e
313 20 50 99D 3 Lk ges ol LS g ke
s e 3 S Sl s S 10 s e s
595 L mL 5o 5l Wl G yme 2 L 05 ( oy

oo 8 il Ll s it

s 6-2

BPNGF (55 5 A5 = Oy s p Sl A
D10k J) ol (i 500 5 S8l 05 0 e
Ni2-NTA Lo 318 5l S 0gw 3l osliwl L
3 dsslay) B b 430 529) W adss
Sl 5 AL e Plbs el s et
NERES N PP 10

I S T-2

354 Olis (s g 2Rl 8 5y s
28 S5 tlesl 5,50 PCI2 Jske o i 1
DMEM Lswe 53 PCI2 slad s linl, cpes >
2y Kadesls coxs HLS o W 10 Loeas e
37 gles 53 5 COz S8 MO L Jphe s 5L ST
o Oy Sl Al 4SSl sl S Sl s
5350 dn) S et 3 T0 50 4 Lad Sl
oS50 00 (sl i lae 4 s Ik (G
5 odd Jime NGF i ol (o8 2 (s
Aoy Sulgh 5ol A 5L G S 50 s e
by S5ds Bl 5l Lad sl cin S
Sl S50 s e S S S
[(31-29) s S5 3 s 5,50

90

hBNGF 55 5 Ol (o) 2 S 5-2

Ole » oD sew G0, Fl 5 Olo s o S
el 'S s 5 SDS-PAGE hBNGF .55

SDS-PAGE 1-5-2
Lyl 5 55 e Al 5 s s Sladiped 50585 L
H12 05 LY sy o dSDS 5 pim 19 oS o
L 5 5 slaas 505 .(26) A2 o3liza) SDS-PAGE
Sl 3 aids 275 5 by s 4 ped BLy tene s
ol Lacalsr 0553 s 5 K 0303 13 g
Sl 5y 100 ol Sl b 58 Sl as ay
b sS S5 by 5 calgns Al el e OL >

A (55l S5, R-250 5L,

oM ols 2-5-2
5edkd gl gl 5l s K D Ol
J=8 Ols2ean NGF (5l s 51 25 ,See O
A M s i AelS (gh) p e
WSS L ) wlantl e bls Gl g
%3 s> (Tween 20 5 NaCl (Tric-HCI) TBS-T
Al by sined e e an St Aol 3N
G L s s A5 JULS s (o3l 5
53 B8 ey s e 818 eslaxul 5 4. 1:1000
5 €5t T 5 DAB o 31 (5l po 5

(27) i S0 aST Heb b LG

beélﬁu”-’)lf&.?“-’ﬁ,‘*M&MS_5_2
Looded ) g Some S Chle ond S
012 011 s laml (28) 555850 0 o, 5l eslizl

1. Dot Blot
2. Bradford assay
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Abstract:

Nerve growth factor (NGF) is a neurotrophic factor that is functional in
survival, maintenance and differentiation of peripheral and central nervous
system cells. This protein has three subunits that its beta subunit has main
activity. According to scientific studies, it can be used as a therapeutic agent
in treatment of many diseases such as peripheral neuropathy associated with
diabetes, Alzheimer's disease, Parkinson's disease, skin disease and so on.
Prokaryotic expression of recombinant NGF should be done in the
periplasmic space because of its oxidative envoronment. It is worth noting
that co-expression of cytoplasmic molecular chaperones can facilitate the
secretion of the recombinant proteins to the periplasmic space and also
enhance the protein solubility.

In this study, the effect of cytoplasmic chaperones of GroEL / GroES, DnaK
/ DnaJ, GrpE, Trigger Factor (TF) on the periplasmic production of
recombinant NGF protein was studied. For this purpose, p-NGF subunit was
expressed in pET39b(+) expression vector simultaneously with chaperone
plasmids pG-Tf2, pTf16, pGro7, pKJE7 and pG-KJES in E. coli DE3 strain.
The results showed that in the presence of TF chaperone (pTf16 plasmid),
the total protein and periplasmic production increased. Also, the DnaK/DnaJl
and GroEL/GroES chaperones (pG-KJES8 plasmid) have also increased the
production to some extent.; while the expression of GroEL/ GroES (pGro7)
or DnaK / DnaJ (pKJE7) had no effect on protein expression. Also treatment
of PC12 cell line with recombinant B-NGF showed differentiation to nerve
cells which indicates that the produced protein is fully functional.

Keywords: cytoplasmic chaperones, recombinant nerve growth factor, PC12
cell line
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