[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

Journal of Shahid Sadoughi University of Medical Sciences O30 (P9do sl (S 3y pole oLl bl (oole alo

L Aa, b
Vol. 24, No.12, Feb-Mar 2017 Jf’u%-'«%d‘% ey 1A stioal Mo e TF 09
' ¢
. Yoo )
Pages:1024-1033 H y NIRRT

SISU 40 Felo Jawld ol SO6 o5 gl 9 5 jlwailumod o
PRl )T Oy 30 T (G0b R yd (w9 9 E.COl

¥ Y .. S Y=o )
6395855 §Og0mo M0 ¢ Ly Pl ¢ (B (e ¢ (Al Ogrmno

oS

5 gae paiz Ay 4 g 2iS o Jee N-glycosidase slaes 3l olsie 4 (RIP) alS oosS Jlad,ue (slayuiiy s taoniie
Saponaria alews 4 LRIP 51 alise slap,353) .wied oo odes Saponaria Officinalis wisle Caryophyllaceae oslgil>
903,5 ais,50 |, 28SIRNA o) o> ;0 GAGA soincble> Jlg 01,4324 551 SOB6 p,553! aigs oo oyl Officinalis
sy o ol bl (o 5 B0l 625L 55 SOB 8551 Gl asllas (nl Ban S oo J5ee | (niigy 3o

cJ.}..ZS 05..\2.0 6[.%@.:).:] 4.]...»..:5 L M.S).’y pUCS?-SOG w)b )l o ).u...w 506 U) ‘51)21: A.x.JUa.a u)‘ )é ey ws)
SO6 (yigy 00,8 WIIPTG L oS5y (g pm lo b (gilwdilacen 5 PET28a(+) Slo ,5555 ,o 5 la> Sall 4 BamHI
o) 28,5 ploxil western DIOMNG oS g5 iy Wi jhate 42 03,8 Laddss S5 (hles (SIS 5keg S alows & oS 5o
W85 13 Gromien 3,50 ELISA (b9 4 50 106 5 5 i aieaSTg oald (ansd (ni59 0 b (Slaw )90 &

=g n Wb S 0,8 ol pET28a(+) Slu 49585 50 1, SO6 5 (gslwdilunad ) (ol man 3 PCR STy il
o3 ELISA s 05 olulis 1, S06 JUslS L (sl bl ols lis 1y oS 59 oS YL Lo SDS-PAGE s 29.5kDa
2,5 33l S sleog S b dnlie ;o cans sloog S 50 (g n Goy5 3l s |y (2 BB g0l ]

5 Slb e 2o Sladzs sl Wlg co 58] opl sl igigenl ool adss oS 545 SOB (5 sl a5 Lll 5l g S Az
g oolaiwl STy auls

SO6 «pgi9m, 00isS Jlad 1 « Selo Jswle N-glycosidase : guuds slaejls

Olr5 () plol Rolr oISl ¢ ool Cammny j Olinizes 55 p0 9 09,5 byl (oawlid)IS (sgomitils <)
O3 () plol Rolor oS> ¢ gulish Cammnyj Oliglion 55 50 9 29,5 S j Jludils -

Olye5 (@) plol Rolor pISLS ¢ gulidh Cannny j Oliions 55 20 9295 « (29 S0 (S T995T 5 S Sl -V
honari.hosein@gmail.com: ;Sug xSl Camy ¢+ AV FFAFAVAY 20005 (U giummo & 3iumns 53)3

WA/ VN /W e sGimdy b IVAB/V/) e 2edl s f )b


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

RN

Ol 9 dlous Sgrme

55 GURIP 51 5SS idge (] s e e Sotos
Gunbe 50 (JW ol Lt jo (S d92g b g o
S5 oo ol ) & grige il 5 Spbise el 5 SzsS
2 YY) 0 salss (See Glul 4 oo ol 4 gus yis
Voo Blas aS o)l 0gzg J5 dizx ooleils el 5550
ails asile oL F Gilises sla oy 5| Sslie s pydel
slapBgnl s (F) Sl osd glFal ay) WSy
lap 2ol Jlg5 Gekss @l Sl & 9 7 B p 3950 (ymle
SR X el JAD Y ajsenl A0 ) pjenl 1 e 4
Vo Bgnl Ve 099l AN D 0395l AN F 0505
Gl i 5 009 1) R o 8e5l 5 LAA A 8050 AN
b oon Sl A penl 4 baye Fopdgnl L
saporin-S6  JolS g5 .ol aicalonl YOV saporin-S6
1y anel slaogal 70 Loy g as glols 123 Jlo o
D) el ools LS5 cppd acwlogwl saporin-S6 e
JES! i 4y 5 Geinmgasl o IS alauly 4 el
Sy Slp Shay vir AF) 905 o0 i (segiel
S L85l ol 09> SAPONIN-S6 g p L Jokw
4 saporin-S6 a5 Sy a5 cwl gl 4 Jokw
s Bl g0 Sy A b pandlygui] a5 b oy
QO dlusly jf g dlusly K& g0 o ) Apoptosis ol Jld
S 5 0l gilacnST Guyial 5 39,55 (385 (LS
s ogdle ok cnl slacegn (V0 1) WS Sl | B9
O w3l 2UlE OV NN (B0 5 (pwg gas collad
Omed 5l g 318 lacnsg i jo LS &b 1) b sk
Oy 22 5 Suiglsn b Jelse (lyie 4 asles e
s Ecoli ;5 SO6 55 oylo anlllas oyl s igds soliul
ol coiibso b oS g (ptalojl & o 2l sl (52
IRV Y
SIX O¥9)
Jyle oS S06 o5 JolS Jlg (2,25 aslllas nl o
o,leis L NCBI) 5 S 5l (Saponaria Officinalis) ggle

D il Y oylads YF 0,98

doddlo

s ol s lapesilSe 5l legee LS

(oany hssbn flie jo cblis ol glasle
X lod,S S JalSS 050 Jobo o 1y (2B 9 b S
8 el oleond Slge (65 5 (olis b oile ol
Saoesn o ail o5 Jo¥se (59 b egn Cenls
(Proteins Ribosome Inactivating) sgje.m, cosS Jld,.e
5 0L Olie 4wl oo Loty (al Mg oo oasl RIPS
L 5 Wisd ez ol 5o s S0 5 o Sogll 4 gly o
WS e |y gileintinn wnl® Wegisn, 0,8 Jednd
VAAY: Jbo 5o b oyl pgjgmy oaisS” Jlb it (slacesin
Gog,S s beeS s onl it gilelas 5 slules
B 5 @b als s ple ) 5 wies (oo
039 b g slagnSyn leg SLRIP.GeS oo n
oyl s Ghls a5 wites YekDa Lo, JsSge
awd glaeaS 5« blas jo .ol o RNA N-glycosidas
) Vol ead grie lacntyn Jold &5 sites pgo
5 9 RNA N-glycosidas oyl codlad LA Lo6; Jols
ol Sty 999 e 2y il & B ey wx b
Shes ol Jolse (59 0ad oo pedbigionns & Sl b
B sle ) Yoere il o YOKDA Loy laasio b
oy ol 51 (S leas LSCas paSd Al sloagay
als 5l i g 00g | g5 0olsils 3> a5 ool saporin-S6
09w .O¢d oo zlsewl  Saponaria  Officinalis  olS
g azyd Ve les o (Vb slatas Gl ol gjlwe s
2A Jls )5 tsle (Vw40 F 0 oS e gl
L1y loads Laas folding (o ,ele) pojem, oo Jled e
o s e plis gl Al o S S 0e>
Al o Bostrand pegs G il e ¥ oazly pig g
Owegd 4o o-helix 51 e 4l S5 N-terminal
S0 a4 ol cwelus N-terminal  eqs C-terminal
Sl (5lgel aisy g0 Julis C-terminal a>U .5 )ls LRIP

4 C-terminal a>b ;0 B7 4 B8 atis, o o) aliwg 4 oS

S5 (Bt Flo s = (bl Dlous 5 (Sl pole oKL alomo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

wyd Sgbo Jawle olS SO6 5 oyl 9 (5 jlwdibuos s j 14 YF

ool (yinglh £+ zooJsb o +/f 4 (Optical density)
(IPTG: Isopropyl B-D-1-thiogalactopyranoside) sus=S'al!
F e g 0ol CutS Lagme 4 Vel ) ilé |
Ol 45l ol 5 ol a0 YV slos o el

D) 4 398 e 50 0ad (g yslmex b ST slo sl
FdoSae Voo biladoke () cnl 5o ol less o5l
Gk 3 s CEIS Yse A oyl o> B oausS) il
L addo Vo Gon 4 ldiged aiod ausd amwlSoguw
295 Jobxe 5 ol Seedy il aiBs o je0 Ve e e
30 4B O Gue 4y g bale OX cldalé gl 80 o L
Sbdises Coles ;o .0l oailige of 5 cile axy0 Ve sleo
Ll 51 7VY (SDS-PAGE) ;585 S| J5 Lawsss oy Lo
Wl 5han 5 IS8 sladiges (VF) sl (o) 2 (90 Ol
0,550 Loyl et (b)) (SiSgy S 5le Lol en PTG
el hee YO ool (lym Y 5 clald) a5 she Sl
59y Sl eomisn slaail esmliv @l (ady Yoo 5L,
O D)o soliiwl R-Y0+) by cwlagS b (5 5uel S,

skl o Histtag Jly SeS a4 oS 59 slacnsiy
23 b SS5ls S ogie alss & o Neterminal
(8D gy 2 SDS-PAGE Lawss 5 ass Ni-NTA

o0l (addSS aneb (s 9 S S8 (eSen WU sl
oolaiul (Western Blotting) <dl ¢ yiwy S5 5l ol 5l
Yoo ad plal Jolugys &5 (g9, dadiges DL 0l
30 IAY sl ST s 555895801 5o (g 51 0,59,
BSA: bovine serum ) g5 sy uogdl cpuiigp 5l g o
Oleie 4 Bue g Hlade les 4 (o5lew) (@lbumin
102 55935 250 ol 1 5 s 05 o0litol aie J 58
elS g oo YD 5 Jabs Sisdly 3L 43 5 e
3 b ooy gl wo o Voo Jaill g Yae Lo VAY
SE 0 5 sodinag DM oy gasile )3 ) piiad
Ve sl o VYo el 4o KoM ol s ol ools L3 oy s
005 p ook 4 ol slml cele VD Soe 4 2l

S Jes oladl 5l ey sl i 325 I slaolSl>

WA sl AT o 5lanis FF 09

s=bee o5 s aus )3 !5l (Accession No: X15655.1
LosaS 5l oo oolitul wgiludinge jshaie 4y Sl 9550
sbul GC (lyoe Jlade momad i 9590 ljee sln
il (PP mal MRNA 6l oo 4l Glexsle
2 BBl eRSslr sk a4 B Glelle Jass
G selle i85 S e by b pwyp SiSelS
4 jiw > PUCS7 455 4o Sall g BamHI o3l
ool 5l (53 gl o

o&iole;l 51 DH50 asgw E.COli sain  (sla Jolw
9 4 prelS WIS B, b G plel oSS (559050 ST
4 Gl S gy b o 92l el 5l p Sl N
sy 3y ool 3,8 oyl s (sl sl
Cble b ppeew ol gl JBTLB Lame g5, » oS ish
3 TV (slos 9 5L b il n 53500 Vo
OV 6,5 by o5 il

ROV PV (VS W OSH R S
Soeds (59, » Sall g BamHI ooisS sgame (slaps 5l
&5 axks .28 el PET-28a(+) gl ,5255 5 PUCST
alwy @ 55)5T U5 5, 5l 03,55 s PET-28a(+) 5 SO6
(O¥)0g0,5 alss DNA gl sl oS

Sall 3 BamHI soiS sgaze slaps il lawgs a5 SOB 3
Lo 35T e L a5 PET-28a(+) lr )5:55 41 5 03,55 (32
Ll (iSly 0,5 Bl gy oud glziial g 03,55 (Ap
5 celo Ve 4 pET-28a(+) Sl ,659 5 SO6 5
T4 DNA Ligase o3l lawg of 5 ol a0 YV gles
Sob ey b @bl Jpame (285 O)90 (e o5 0)
coyly E.coli BL2L (DE3) saies (slaJsbes a5 ),
bl g Bl b oS S5 slo bolS .(VW)aus,5
wae 9 PCR L SO6 () (ssl> sadly joa> g 0l JUye
28,5 518 0l 5)50 s3]

Sillaz slapsls als cas 51 S06 ()5 ole sl
Bl LB e o Joo 0 40 idg S Voo e 00l
OD ooy 51 w9 il elllS 5l

O3 (PBguo vl Floyd — (bl wlous g (Kb pole oKL alxo


https://en.wikipedia.org/wiki/Isopropyl_%CE%B2-D-1-thiogalactopyranoside
https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

VoYY

Ohles 9 (plllase Sgruno

plril al> oy olgo anlss Iy g 191 GialesT Lol al> 5
oS S glaz )y Al g9y 095 @ b e
el S o 35l 5l JB gladee (355 sgus (2
S 4y 5 4ilo] aSals 4 PBST o Sid 5 /0 Jslne
ol ad G )I8L S ol 5 le a0 YV gles jo celu )
L 4553 g pw aalyzl slotiSTly 5l 6 2 ol> cuar Joo
Sllge> o 518y by and (01285 )90 Sy S
sl by oy 518y Jl o s Sz 1S 5 Cond
Al g See Yoo o gty i Ko ¥ (lge oo 2
FSen Vo e W3S S (295 4 g A5y, PBST
Ve gl Jae (A) e g (A) sl Salr (9,0 @ o
il B (B) poo slaSalz (49,0 4 55 PBST 5L 5odg Se
3ol 38, e yidg S Vv bl o al aisy, (F)
Ao S5 4 g 0d Jiie po Sl 4 pg0 Salz (490
(058 S SL A dgu>) W )F bl ks O Camm b
g 0 35, VY ol Salzr @y Cosd pgd Salzr i ooy
@ Cond Salx 2505 lag sl pid Salx U Jes (5l
Salzr 4 ws)S &3 WY glee 4 055 5l S Salx
Salz a5 PBST ;s See Ve 05 (Sl sl U8
Salr <8, L ey 5l s See Vet gl sl Uy
JLEU RIS WL ERLIRVIPVIRLIN TP GO WOWIR WAt PRt g
14895l 0938 (7 .l 49SSl ol T il ax 0 YV,
e 4 1 5 5 4ngd PBST o &, aSgils 511100+ <,
S pohiie 4 ad aiBu; Saly ;8 (59,0 g See Ve
Wb 5 5n] W) S Salr g e STy sl
565 0sHl b GRSy B ol adlol a8l 5 (p e 5]
LS )0 Sy s 00,5 (A ool Tl L oS53l
599580 5 (0,5 4SSl el ¥ o 4y ol 5 il ax 0 YV
OPD Jshxo (sl |itmgm :(ialejl s o [ yimmges
yd ke 8 OPD 4,5 Lo ¥ (s5l> (O-phenilenediamine)
Olee & a5 09 HiOp 2y e ¥ g Slid Sl 3L
Colig e g adlol Salz ,o 4y Joloe (nl 5l yids e Ve e
Ao 4 08 plxl ST b as Jie (SO0 e o

D il Y oylads YF 0,98

PBST ,0 Siz,d duo,o ¥V Jabore jo ol K o
ol § ilw a0 ¥ ;o (Phosphat-Buffered Salin- Tween)
Al ooy gl PBST L adye dw w0 (5,0
a0 YV j0 Ve e 8, Lo,y JUgls oy ol il b dels
b gt o 1,8 0 (6105165 el ) e 4 ol 5 sl
a VY 2, L aSssS 8, pll b 4w PBST
ailen 28, G aims asis 49l sob Il (e
slan 355 st anlp b ol IS U5 Al o
Jole 53 lobug s 85 Tules s plol (L3 o5
#,5 ke #+)(Diaminobenzidine) DAB |35, (sl insgu
B VA plp PH L Yga oo 80 5 50 jd(dee Vee )0
Sl sy @gs gl al ools S8 (g n Wb Hsek
Sy a0 Sl peisy il (V) ws adlol i
S lailiwl lgie as BSA 3l oolazul b 4 (Bradford) s ,480l
Jyol cole) @ azg b o(pml Gl (o) p psbie @

VYO 39 boole iz ) &) sae £ 5l iOllg> b 157 3
S Glgre @ (dllagdy oRils (Sd psle olRangyy 5l e )8
O )y ol ol colaswl a8 diges laie 4 0ae ¥ g
Oe v oy oyl PBS L oads (el (225 055,50
G Slp g gilwoslel g s snilu, sty See
aslsl (oil in water) Ol jo ég, Cdlg=ol o] pm> oo
ORep Shgizme e 5 Gl VWS o) W3S
g gl 5l il S Yoo Cd &) o 4 b o s S
Sy d w0g A 0)50 ()3 (Sl )T, Br (sol> 45 0us
(W s eé IR gy & (ool 2 s

D e iiedg S S ) 05 (T Dlyie 4 ety S
Ab e S Ve e ol <o Sg (e n 0595
Yl lSal> 51 S o J>Is (Cotting Buffer) SssS
e D a5 Gl e JUS Sy Saly g g aisy,
oald 18 az 0 F sles o 59, Al SO S @ cudyg S

8 5] e Jee ol PBST L lacSals (cgidiinds (0 0

S5 (Bt Flo s = (bl Dlous 5 (Sl pole oKL alomo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

ey Sglo Jowlé olF SOB 15 ooy 9 g jbwailuod 3 1+ YA

Al S apendly ol s Sl eslatul b apendly
il iz OYFA il bl o 5,e8 55Ul oz o ons
olews!

PET-28a(+) spamdly ,o SOB 5 axksd sols L3 ol
Gl 5l ey s bl 58 T4 0357 S b sl 25T
ol & SO6),La 5y50 (jf 921y 9559 555 5 05
b &l 5 E.coli BL21(DE3)

sl mae Gy 5 PCR (giluallusnnj snlb sl
Jyaze PCR (g, 4 SO6 (5 2255 5l 285 ol
A 0y50 axkd g 285 18 S5l 0550 58T Y 5 s,
clls Slgen L Bus o5 L oojlail bl 51 (Yobp)
0SS 39ame o3 90 b oewdl uizmen (I =) S2)
3l 5550 ol Caws 4 gl a5 Wial wae Sall § BamHI

2000
1500
1200
* 1000
G900
800
700
a0y

Soygilgw dpl b 28Ty (S sladiges 0 55 50
FAD goedsh )5 auSialy (69 i 5 st Ve Y10
OF) ol ouilgz iogls

g b5 B! gl sles iy Led
sl o 1 ol Cand S 5 il 0ogei cule, |, _alKiyles]
isle 18 ale

% askd PUCST 15555 )0 gzge (J5 askad olo sln
0,5 Jae pET-28a(+) (gl duensdly 4, SO6

05Ss 5 S 95 ashd gilualueny; jsliie 4
BamHI 5 Sall caiiSsgume slaps il 3l eolizal L pUCS?
Job L S5 0550 (5 5 28,5 )18 alfgs a3l e o
O 8 Gl s S e Sy sk car VO s
e 3l b oedly PET-28a(+) ,4:55 ,0 SO6 5 ankad

(sl Loy 5l am o s BamHI g Sall eaisS sg0e

<l

: PET-28a(+) ;0 Goa 5 s lwdilaan RWAE J
SOB 3 PCR Jgams (¥ 50 DNA [SiLis (1 iyt 1,5 3,90 15 PCR (Ll

03,55 St e 59 deedly (F (g DNA S () (5 s 558 oy (oo 3T e (&

S ookl b la 5590 oSS98 (g n ol Al 3l oy
Y Jj 6 ol lisigms 5 ks NIENTA (5
15 Jeols sl 5 atigy 45 ab 08,5l SDS-PAGE
)90 S S g n oSS g il I8 YA/okDa s,
(o-Y J5K8) 09 a0l

1A wodwwl Y c)l.n.{:) J¥ 099

ael 050 sl sl lo siluailuwon pj 0l 51 e
Jleel SDS-PAGE 712 J5 3, » ke (sw)y 2 9 28,5 ploxil

S5 39 b seBan Wb sl 5l el
(1Y JS3) 20,5 sanlis YA/0KDa

O3 (PBguo vl Floyd — (bl wlous g (Kb pole oKL alxo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

IRAR

Ol 5 (plllove Sgruo

Ol pandss g 5l 590 iy Gl oY S
IPTG L Wl yg0s Jsbo il aigei (F (g IPTG Wl o Jshoo (¥ (g5 g n ;0085 () g 18503590 eig ol (A
O 5 0ol (ads oS g8 esn (V gt e ;LS () (g 159550 (5o caedSS (2

ssalie¥a/0kDa Soo3 4o wib G cawl IPTG b suislall
oanlice (gail wous IPTG L)l cow aS vals (jgiw o .0l
(VL) aud

3/5

2/5

1/5

FaslFA0 2hp s

0/s

6oLl 5l gy cml ,o .ab eoliiul Western Blotting

Bgod a4y bgiye a5 Cond Oygiw 4o b oolinul JUslS L

—— A%
=Y sk

— ¥’ )3‘)\_}

1/800 1/1600 1/3200

1/6400 1/12800 1/25600

pre S

¥ oy & lisol (o p 1) loges

s Saponaria officinalis cole sU L Sglo Jgwle oS

Ssbre 5 Jaine Gblis 8 &5 Cel Gyl s SlalS )
4 9,00l 5 &l 50 gyen alssg) g baoslr LS50 45,55
sinle oole gl o] Sy o5 anS e Snle (]
gl 0 o S Ol jo gele aile 5 sl (Saponin)
5 el olS ol Jawgs oo 0y cwny Jld SloS 5l SO

$53LiS (Sloyd (sond) (Kbj 0j9> ;0 gk slas )5

1A wodwwl Y G)l.b.{:) J¥ 099

ol g5 5 ead Ladss b S n sl
20,5 oualie
R O S JUY L ISR ps] RIS SR
W3S ey G508 b el e sileesl gl
i ol g et Jligese el Soymu el (k]

() loged) ab svmlice B, )b o slil 4 ol ]

O3 (PBguo vl Floyd — (bl wlous g (Kb pole oKL alxo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

wyd Syl Jawld oLS SO6 5 e 9 3 lwailucod 35 V0¥

9 DNA (3,5 4, b pgiom) (SoS S pé ovaline Ll
Wloads culypuly RuSs 5l a5 el (plaseul S5 oo
S o)lg o SAPOMIN-S6 | a5 aiogs cpdsl 00,5 o 5l
iS5 1898 o o o5 ool jstial b b Jske oiS LUlg
oMb sk aabd aiile jeml slaShy 5l S weS
2 okusgme ladobe Sgugl plaxl (nleg S
b 055 Oy Jobo sloos, 5l (gl 5 lacosad
Syge d Slule 8955 asle SapoOrin-S6 (Y)Y ,Y+) wloads
(YY) sloodi x5 Bayb 51 5 (A) joimmsin S0 & 5 JUud s

Lid Coroms 45,0 ¢ o3 g 0p-macroglobulin
Jo rl b sls oansS” Jldpe ¥ g4 4 Cond 5 0mb
SlsdS Gl o by (V9 S Lapsjsed 35 1, Lol 51
Sy (VF) ol Jlasl K5 sla sk 4 ailgioe & (5503
53 s o £ whaosssS Jlubd roms sl oS
slogdl bwgi Gliie 1) lashe 4 1aRIP 595 90 oo
et (V) (oloastgid 0955 b 5 (VF) gloal (VO) (So ]
i slhls N-glycosidase <ol 5 ogdle WLRIP 5,8
deSlpge (gltS ol asle Koo el ool
ol as Slsl 5 OVY) asb e s5ked 5 DNase «s3bgonns
ol 355 5l 558 (el colld 5 oo Hll Sl LSy
Fe 0 P Bk sl ladobe (0 o 5l (2Uly wims o
oS Glgie 4 SlaS 5 onl ol g wls ) ey
2 Spte Jpule (BLS o (g g Jole pansis
w55 S olie 4 Gezmen 5 Sujden glaSes
(YA) 5,5 oolawl lgi oo (598 oyl jow 05

lopgign) 0355 Judrt Uy (ymle &Sl 4 azg b
Solsiee 5 50 @obil adg 4 azgi b izen g o) |,
Slyseg Oloyd o rizmen 5 STy walS lgie 4 o
2,5 oslawl Sl

&l Sl

plel gl oKl alidiinn s Slisdod 33 5o 5l abewginoy

355 0 &)l Swlow 039, sl o Doclue Cuz ((E)

D il Y oylas YF 0,98

D0 (aSSL g ouigd dlge adgi) Cullagy g (o 9dgd)
S5 13 RIP) (09590, sroaisS Jld,d aiws ;o olS oyl
sy e gg s sezs LRIP | Gilixe g5 ¥
al, g0 sl dl ggi a5 Jb o el (A alh)) 4l SS
55 ol 45 ol oad LS5 (B ani, g A aniy) s,
ALy iloads Jate S0uSs 4 sasdlaw 58 lawgt ald,
eSS olss ells B axd, 5 el oyl el s A
2 55SYE laads, 4 U ojlo oo 0B ) (g (nl a5 ol
Spoady, 5l Olgiee [ Gusbe b Jlal ol mlas
onbe (F) o5 gl Sale Joule olS,0 5 uglls
i 3l S ol 7 ol s ool yegnl Ve Bl ol
el oas bz alls 51 5 F X slapdeil cala pyss]
b o slomyl nl Sl sloolgls SO6 (s ples (25595,
B DL o S5 0 a5 caul gy cosle
borton Sy 50 (condbigiow laplal o 5 lopgion,
Ngbioo Jobo S ye g Cals 0 g WS oo Sl addy
9 ool p dign N-glycosidases el b o RIP .(\0)
Wl dils s adly GAGA suiclli> gy opilsS
axlg 3 (sarcin-ricin . 100p(S/R))  (pawy  /ymn )l
L oo)S lao cpl (S oo iy j990) wiuS oo lax> |, 2BSTRNA
sl 51 SIR adl> ;I «(Deadenilation) ool gl 00
@ GTP Jlail s pgjom, 5o 0o hsb Voojleds ;551
5 00,5 Syl uFgn 4l ol b sl 5 (EF-2
SO e e L(VF) Welioo (g jie BBy el
Oyl calize slap 893! 4o (inhibitory concentration)
@ dle e Bonl (nssd 12 1 97 O slapBgnl ool
o5 4 oad 00yl p gl aw (gl cbale (pl & (S )90
V) Gl Vg 56 YV 5 Voo g +/+5 Voo ol +/+0
Iy als glacyiisn IS 514V L als 54 51 /.Saporin-S6 0.04
aly 51 pdgnl g0 o8les awlie (VA) oo o JoSis
Cools 8 o3l & wase ol B 5 D p s Gyl
O3 2108 pdonl &y Cud (6 e (g Zellad 5 g ]

E9rd eiSgy s Lo Jawgs SAPOMiN-SB6 Coows il £4,0

O3 (Bgo sty (Sloyd = (Sl lods g (S pele oGS aloxo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

By.vy al)Sod g bl S gramo

References:

1- Stirpe F, Battelli M. Ribosome-inactivating proteins: progress and problems. Cellular and Molecular Life
Sciences CMLS 2006; (16): 63-66.

2- Savino C, Federici L, Ippoliti R, Lendaro E, Tsernoglou D. The crystal structure of saporin SO6 from
Saponaria officinalis and its interaction with the ribosome. FEBS letters 2000;470(3): 39-43.

3- Savino C, Federici L, Brancaccio A, Ippoliti R, Lendaro E, Tsernoglou D. Crystallization and preliminary
X-ray study of saporin, a ribosome-inactivating protein from Saponaria officinalis. Acta Crystallographica
Section D: Biological Crystallography 1998; 54(4): 636-638.

4- Ferreras J, Barbieri L, Girbés T, Battelli MG, Rojo MA, Arias FJ, et al. Distribution and properties of major
ribosome-inactivating proteins (28 S rRNA N-glycosidases) of the plant Saponaria officinalis L.(Caryophyllaceae).
Biochimica et Biophysica Acta (BBA)-Gene Structure and Expression 1993; 1216(1): 31-42.

5- Maras B, Ippoliti R, De Luca E, Lendaro E, Bellelli A, Barra D, et al. The amino acid sequence of a
ribosome-inactivating protein from Saponaria officinalis seeds. Biochemistry international 1990; 21(5): 831-
838.

6- Battelli MG, Montacuti V, Stirpe F. High sensitivity of cultured human trophoblasts to ribosome-inactivating
proteins. Experimental cell research 1992; 201(1): 109-112.

7- Polito L, Bortolotti M, Farini V, Pedrazzi M, Tazzari PL, Bolognesi A. ATG-saporin-S6 immunotoxin: a
new potent and selective drug to eliminate activated lymphocytes and lymphoma cells. British journal of
haematology 2009; 147(5): 710-718.

8- Colaco M, Bapat M, Misquith S, Jadot M, Wattiaux-De Coninck S, Wattiaux R. Uptake and intracellular
fate of gelonin, a ribosome-inactivating protein, in rat liver. Biochemical and biophysical research
communications 2002; 296(5): 1180-1185.

9- Daniels-Wells TR, Helguera G, Rodriguez JA, Leoh LS, Erb MA, Diamante G, et al. Insights into the
mechanism of cell death induced by saporin delivered into cancer cells by an antibody fusion protein targeting the
transferrin receptor 1. Toxicology in Vitro 2013; 27(1): 220-231.

10- Kroemer G, Galluzzi L, Vicencio JM, Kepp O, Tasdemir E, Maiuri MC. To die or not to die: that is the
autophagic question. Current molecular medicine 2008; 8(2): 78-91.

11- Duggar BM, Armstrong JK. The effect of treating the virus of tobacco mosaic with the juices of various plants.
Annals of the Missouri Botanical Garden 1925; 12(4): 359-366.

12- Leah R, Tommerup H, Svendsen I, Mundy J. Biochemical and molecular characterization of three barley
seed proteins with antifungal properties. Journal of Biological Chemistry 1991; 266(3): 1564-1573.

13- Sambrook J, Russell DW. Molecular cloning: a laboratory manual 3rd edition. Coldspring-Harbour
Laboratory Press, UK 2001.

Y20 sl Y o lods ¥F 0,90 O3 (PBguo vl Floyd — (bl wlous g (Kb pole oKL alxo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

wy® S9lo Jamlé ol SO6 5 oLy g 5 3lwailumon 3 1YY

14- Tonello F, Pellizzari R, Pasqualato S, Grandi G, Peggion E, Montecucco C. Recombinant and truncated
tetanus neurotoxin light chain: cloning, expression, purification, and proteolytic activity. Protein expression and
purification 1999; 15(2): 221-227.

15- Puri M, Kaur I, Perugini MA, Gupta RC. Ribosome-inactivating proteins: current status and biomedical
applications. Drug discovery today 2012; 17(13): 774-783.

16- Walsh MJ, Dodd JE, Hautbergue GM. Ribosome-inactivating proteins: Potent poisons and molecular tools.
Virulence 2013; 4(8): 774-784.

17- Schrot J, Weng A, Melzig MF. Ribosome-inactivating and related proteins. Toxins 2015; 7(5): 1556-1615.

18- Stirpe F, Gasperi-Campani A, Barbieri L, Falasca A, Abbondanza A, Stevens W. Ribosome-inactivating
proteins from the seeds of Saponaria officinalis L.(soapwort), of Agrostemma githago L.(corn cockle) and of
Asparagus officinalis L.(asparagus), and from the latex of Hura crepitans L.(sandbox tree). Biochemical Journal
1983; 216(3): 617-625.

19- Bagga S, Hosur M, Batra JK. Cytotoxicity of ribosome-inactivating protein saporin is not mediated through
a2-macroglobulin receptor. FEBS letters 2003; 541(1-3): 16-20.

20- Bergamaschi G, Perfetti V, Tonon L, Novella A, Lucotti C, Danova M, et al. Saporin, a
ribosome-inactivating protein used to prepare immunotoxins, induces cell death via apoptosis. British journal of
haematology 1996; 93(4): 789-794.

21- Bolognesi A, Tazzari PL, Olivieri F, Polito L, Falini B, Stirpe F. Induction of apoptosis by
ribosome-inactivating proteins and related immunotoxins. International Journal of Cancer 1996: 349-355.

22- Cavallaro U, Nykjaer A, Nielsen M, Soria MR. a2-Macroglobulin Receptor Mediates Binding and
Cytotoxicity of Plant Ribosome-Inactivating Proteins. European journal of biochemistry 1995; 232(1): 165-
171.

23- Mclintosh DP, Heath TD. Liposome-mediated delivery of ribosome inactivating proteins to cells in vitro.
Biochimica et Biophysica Acta (BBA)-Biomembranes 1982; 690(2): 224-230.

24- Foxwell B, Long J, Stirpe F. Cytoxicity of erythrocyte ghosts loaded with ribosome-inactivating proteins
following fusion with CHO cells. Biochemistry international 1984; 8(6): 811-819.

25- Mir LM, Banoun H, Paoletti C. Introduction of definite amounts of nonpermeant molecules into living cells
after electropermeabilization: direct access to the cytosol. Experimental cell research 1988; 175(1): 15-25.

26- Kodama T, Doukas AG, Hamblin MR. Delivery of ribosome-inactivating protein toxin into cancer cells with
shock waves. Cancer letters 2003; 189(1): 69-75.

27- Selbo P, Kristian al, Hagset A, Prasmickaite L, Berg K. Photochemical internalisation: a novel drug delivery
system. Tumor biology 2002; 23(2): 103-112.

28- Stirpe F. Ribosome-inactivating proteins. Toxicon. 2004; 44(4): 371-383.

Y20 sl Y o lods ¥F 0,90 O3 (PBguo vl Floyd — (bl wlous g (Kb pole oKL alxo


https://jssu.ssu.ac.ir/article-1-3906-en.html

[ Downloaded from jssu.ssu.ac.ir on 2024-04-26 ]

By.vy al)Sod g bl S gramo

Subcloning and expression of SO6 gene, Saponaria Officinalis plant in
E.coli and investigation of antibody titer in rats

Masoud Abdollahi 1, Hossien Honari *2, Shahram Nazarian 3, Mehdi Masoudi Kerahroudi *

1.4 Biological Research Center, Imam Hossein Comprehensive University, Tehran, Iran
2 Biological Research Center, Imam Hossein comprehensive University, Tehran, Iran
3 Biological Research Center, Imam Hossein Comprehensive University, Tehran, Iran

Received: 1 Oct 2016 Accepted: 18 Feb 2017
Abstract

Introduction: Plant ribosome inactivating proteins act as N-glycosidase enzyme and produce by several
family of Caryophyllaceae such as Saponaria Officinalis. Different Isoforms of RIPs expressed by
Saponaria Officinalis. SO6 isoform depurinate Adenine 4324 in the conserved GAGA loop of 28SrRNA and
disrupts protein synthesis. The aim of this study was expression of SO6 isoform in E.coli and investigation of
antibody titer in rats.

Methods: In this experimental study, SO6 synthetic gene was excised from recombinant pUC57- SO6
plasmid with BamHI and Sall restriction enzymes and subcloned into pET28a (+) expression vector. The
expression of recombinant protein was induced by IPTG. Recombinant SO6 was purified by nickel affinity
chromatography. Western blotting was performed to confirm the recombinant protein. Rats were immunized
intraperitoneal with purified protein and IgG serum titer was assayed by ELISA.

Results: PCR reaction and enzyme digestion confirmed subcloning of SO6 gene into pET28a (+)
expression vector. A 29.5kDa protein band on SDS-PAGE showed a high level of recombinant protein
expression. Polyclonal antibodies recognized SO6. ELISA confirmed significant antibody titer after injection
of protein in test group compared with the control group.

Conclusion: The recombinant purified SO6 antigen can be used for anti-cancer and vaccine candidate
research.
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