Abstract Original Article

Effect of Quercetin flavonoid on structural changes of

recombinant human FGFR2b kinase domain

Benyamin Alimohammadi', Faezeh Seyyed-Attaran®, Milad Vali-shirin', Hossein Piri*

Background and Aim: Antioxidants are compounds that protect cells from attacks of free radicals. Lack of
balance between antioxidants and free radicals results in oxidative stress, which ultimately results in cell
damage. The effects of flavonoids are not related solely to their antioxidant properties, but also to their
effects on cellular signal pathways. The present study was conducted to evaluate the effect of Quercetin on
the structure of the third region of FGFR2b kinase using fluorescence method.

Materials and Methods: Using SDS-PAGE, expression of the protein was determined and its constant
concentration was used in the present study. Using different concentrations of Quercetin in the presence of a
constant concentration of pure protein, the fluorescence spectrum and chemical denaturation were evaluated.

Results: In the last studies, SDS-PAGE analysis of the purified proteins had confirmed that no
contamination and unwanted bacterial proteins were co-eluted with the protein. Studying the spectrum of
various concentrations of Quercetin in the presence of constant concentration of proteins showed a decrease
in the intensity of the release; and also, the chemical denaturation changed the third structure of the kinase
domain.

Conclusion: The tertiary structural change of FGFR2b kinase domain represents a conformational change
that may have a critical role in signal transduction cascade. Thus, this molecular transduction inconsistency
can lead to cellular transduction complication; and as a result, inhibit the development and multiplication of
cancerous cells.

Key Words: Fibroblast growth factor receptor, Kinase domain, Flouresence spectroscopy, Quercetin.
Journal of Birjand University of Medical Sciences. 2017; 24 (2): 94-100

Received: July 19, 2016 Accepted: August 30, 2017

! Student Research committee, Qazvin University of Medical Sciences, Qazvin, Iran.
2 Corresponding Author; Cellular and Molecular Research Center, Qazvin University of Medical Sciences, Qazvin, Iran.
Email: hosseinpiry@gmail.com & hpiri@qums.ac.ir Tel: +98-283-3336001-6 ~ Fax: +98-283-3324970-1

¥


mailto:hosseinpiry@gmail.com
mailto:hpiri@qums.ac.ir

93 Juo! Al

S U 4G (5 Ul O g 9 (i 3395 Wi g g W0 i1
FGFR2D wuS yigd (g 59

TG oo ¢ o I8 e ¢ Ol plas e 0356 (! (Gesmonle ol

o>

k4

IS (o poo 59y S 5 gl ALy 08l s o] SlaguST T ool 4y bogy e a5 iigisdls | 138 3 ige;
2 FGFR2D (55550 (534 4 pgus sl 2 (s 35 1355508 1 g1 calllon ol 51 B 5,138 o 55T 5 sl
b (ALl s

Oon poe JBLe (opp lp (G5 il gigls b il giglt (ogSuwg il STl adllae (ul 3 1A 8
Claclale (SaS | 5 0ASal sy (sssilersiiS ()il i) sokitods 3,5 oolitl Giliske L3 )5 005 jarlss
lrosd (gl gihd iagli YA+ (0,25 90 Jsbo 9 )¥50 7 U yho (ale aislsy 5 (GNHCI) 1)1 gy0m (S I alies
W8S B (s 2)90 55530 (39

@l D9 bS8 lbysigy SS9l 5l oole g odg (Al osel Cavddy iigy 45 Sl Lis SDS-PAGE )y &bl
S GRIBIL g G s jgi 53 uilygsld i Sl & ol s il Bglh 58 Sl Slislojl I Jols
s GBI L g st 365 gl 50 uilunyigh i 43l LS g el (gl glo il e lalS gl clale
il oo (olowd amolygld Sl (5luS Al pow Hdle s ‘OT S &S cdl ials uj cbale

g 5 )kl ol 23,5 0T s Ll @ 13 5 (S5 o9 Py Bl et crge Sl (oo (s $5S 36 S Ao
25 by slasho 235 g 1) e dom 53 g 00d Jsho (Slujply e 1> JHS 9o Wl o (JoSUge

Ay Jolo 01515 ¢yt 56 ¢ SusMog b ¢ il 9ld (S3LuS (o ¢ 95y il 1 galS g0y
N AE AP PE NP5 xim e (S pole alSitils oo alone

(A VIRD IRV SR SVEV) 190/ F/P] sl

el ena B cna B (Subip pole oSl ( Sy 018l ¢ o g3l il dipeS
a a . & a- P T 3 . . Y
Ol a8 enad (S pole o8l ( JgSlge 5 (Jsho liion 5 fghmme bk 3
I55e 9 sk Slaiod 50 =938 (S psle oSl — 02958 00l
hpiri@qums.ac.ir 4 hosseinpiry@gmail.com : g xSl Cany SYAYYYYFAY. :ples SYAYYYYS o) pils

a0


mailto:hosseinpiry@gmail.com
mailto:hpiri@qums.ac.ir

OLSed 9 (s3ommodde aolits

FGFR2D sjks 45U i 555 51

(AN ) ol oss Al diw 5 4y olb s dlex 51 Sl
b 15 cel FGFR2D ey ool cdlae ol
SNl 9 355 515 puyn 350 iS4l il
5 g S (megd 4l Jlble LIS ey o)ly
WMo S ooy 5l cpols dalllas j3 el Cuvday BIKI
oy Ca Sl FGFRZ2D (g5ls” 4ol 5 s So8
092> IS0 slo s 5 g0 S35 42l 2 ol U
pSdbge p ol el g el 5 ol

8558 ey 3)90 Sy sl Jole

G (#9)

ol Gk I FGFR2D (3555 <025 adlllas (] 53
Sigma <8y | st s 5 sl Casday o] paddss
g9 J) ookl 3)00 pliandd dlgo plus b ang {55 0])
42l 028 > oS a3 3590 cpdigy clile g alls
Jsbo > 59 FGFRZD oS 595 nSon (3leS” (rjosed
Foo el oy jlelitel b peglh YA poruSle zge
Jho gl olKiws aluwgas o FVVE Mem™ L i,
Js bl A, BioTek «s,s ;I EPOCH
Canl S5 B 135 e uSgp 4 bospe (coumlgisel
w8)S jlai 53 (ygllaghS YA joSde (ngn (Jsge 1)y &
(V) s

b eila)gigld (pgSwgiSoml ST 5l ool
Gfon pow Bl n B ele)gils
ol plxl sl 08)5 g0 Gilisee Ll )3 oadyadlss
s J%e S 65 ol o pslis Sl oSz 31 IS
Fluorescence . Cary-Eclipse. varian) V-
whby a8 Wlpwl jeiS céle (Spectrophotomete
Oy (g yo dus Vo ylad L (qUArtz cuvette) i5,lsS cgeS
g5 Jib lsisar yagl YA zse Jsb oS eslivd
g Jsb olped el ¥O- LY zoo Job g (S8
Aoor om il slr SO Jole Sl g Sgn i

A0 A0
2 sl ml 58 4 ool g sl sl
oSl tlw] o1d oy gloy 5 (6l
oS3l eMes il 55 I Jobo 51 4 s LS 5
5 b linST 51 o Pl pas (V) doles o cdablone o]
gln] oyl ol @ (dlosty el ST (sla JIS00),
lasgigMs ab dales Joho cowl 4 e a8 29
ol el e elis o ST 5] sl 0gdle
g Cool b Joo (pl &5 wdhe Slojurs
Al oSy 5 lagigim)ls Blo g Glaws] ]
wop opzen (V) S opSole Gl g9y
i e o 1y GluSy ol cacnl iz cldllas
Gk 5 Jobo s ade bt by
Sl s 59) Sl 5 ol & amd 0 Lt (2R LeS]
(Jober Ay 2pulas sty sl HIIS 51 55 Job (JUSs
cos Wy Joho ordsiytlin Sye g oo iS5
S9) sk ol 3 Basggde 5yS )5 lasggMs ,sb
L (V) amd e Ui 1) 393 oS g pSi S olbpu
b ot 5 Slas 5:55 mailSo ciliseo lallas s,
Fodh Sl 5wl snds ololid e e
e dlox I ply il s (6o je 59y Wl o0
9 Phosphoinositid3-kinase(P13-kinase)
a9 5,18 ,56 AKT(protein kinase B)
LS plie 1y jlbie 5 ol ples g S5 glaan)p
S5 g My glojen S 50 (ol (JUSew (sl yne
B BF) sea 3> md 5 ol la Jsho )5 S5k
A SIS (o oS Ao I Jsho (lross S 5l
4 e Ab) (slaygSh b xS Jlasl sl
AKT 4 PI3-kinase (clags 3l o Jld g guudl yud
(YA) Sgdie some 2l 3 e S S lgieay
Mg b A5y 498 g0k nS (0 Glo pela > S
gy I slgil » 0f ol gmbise b (FGFR2D)

a5



1¥A7 Ol ¥ o leis (P 2,95

32 (S jy pole olBiils cole Ao

s aidly

SDS-PAGE (29, 4 j)999 58Ul plodl &) bgyye gl
O uslie Sl &S cunl oy (Lt (e ol 59
o sl jlopalls 4 odls &, FGFR2D (glus 4l
NIZb sl S5 on S5l i a5 o
Moo jaas (V) cwl a8 S oy NTA
gl psSons Sed SaST S 4 3 S
oFgn SIS i 4eb pew pletle Sk
i bolb @l 285 518 (0 3590 FGFR2D oS 555
i D uilwygigls pis ks a5 s i olislejl oyl
e SRl gl clale (o8 GG 5 e 35S
Ol > SH Sy it 58 (gl il b (ppinen
orilss ookl pas pla 3 il gigs s
i liee ials eaimd Ll Y Hbged b ol W IS g 0
b S CBIE iy

800 - lm

E‘ 1 —qur100um
—qur200um
400 -
§ 1mM m——qur500um
300 -
: s (T IMM
~200 -
100 -
0
300 350 400 450

‘Wavelenght(nm)
SIS i sael paw JELw (15 uilwjeighd —) ldge
O g8 Blisee LS jpis ;3 FGFR2D S g (g

Coandy (S uileyggls by I edlamel L

SIS 2iays Aol pow Jldle olend Goml)eils
Loy oswisS sea> 0 FGFR2D Sig 1Sy
@ AD oy 1)l g0e sl e glackle
3 3 1y Gule)Bols i il hals sdel cusday
Lol i lag] clale (o Gl b ot 35S
sk sl cand )3 (oF Sld (i S8 (ygmel i
$ebgS slagge Job o 4 Luiluygigls (6, g

ay

(il gigld 15 Glise 595 San s> L 5SS
dgsSan Fre g8 S5l Jolme woes (1)) L oolis
il 9 (g Sgad & bgpe o] yug)See Voo a8 0,
2190 g S ClE g 03latl 3590 13l 4y bgyye ]
Adke 2 pSike /Y 5 olinlogl den (lyy eolitd
D9

Al ly s iss 389 il (dlacdals
2 el cble L) gy pulegels cud gy o
(HYgoikeo N L) Ygog)Sn Voo T Ve il 03gu0ne
dy90 AlBlas jgbay lackale 5l alaS a3 g 1> Seskel
Ve sbosi ploj o (bl dm g (28518 )
5 oviee SIS el (gl A5 48,5 (6 )5 il «(slaiB
(oloygsls opi b Jhe W pesnsle
O lanlio woles 3 .285 Oypo i gla o]
o pie g )le > adlllas 3)90 (g ()b b S
Elinle den &8 cul 185 LB b plog] Mg |
85 Syge )5S )lgd ©jgeohs

S 4 Ban e YL e Gl om
ol pleBls oud byt s (S il giglé
b plol el Bold ogSg Sl SUST SWS
IS adSS (1Sgy (SawlersilS 5ylub L)l Holatea:
» (GNHCI) w5550 cpasls j) il glackls
$9) NP0 goe Job b awg Voo U Jlale ately
—oms ALl eliel LS bl gl VA
Voo mie )l Sy Ve e YO )15
iz glaJgle VD pln PH L e 3 Yoo e
A8l i deo 2 p)S (o /¥ bl (e & g
I Vge9Se Voo pgis 3 (o b 0,5 odlal
) S ookl 3 8 Hsisle Allis jsbay it 35S
Ty Jsb jl eaiiSoypls I il slacdale )3 ls9e
(V) b odlatnl pid o pewnSlo



OLSed 9 (s3ommodde aolits

FGFR2D sjks 45U i 555 51

Cuol 03y L Sldllas 00,5 wyp 5 dwslde o) joas
39y 03.1 J/Slo.c » odle L}’..l 5l calisee glacdale oS
Gilizo lacdale ) ol adllas p3 .(VY) 35,135 o b
Oial33l b b sl oolatl (ptigp <ol clale b i BoS
=gy d‘)g .)9».’ o> )4“7““" 5 Caoww u‘)*" 2 chale
o%9) S ol by 500 (HlS Al pgw Hlsle
VU /Y do o gy clale a5l eSie oSiog Sl
S clile wdllae ol &S b e g psS e
ol @l (V) Wb edlatul g g e p oS e
L 5 5 oias 365 S3igMe 56 o o8 ol Lt anllas
OiblS uileygield pis s o clale oo, il
leord Ggealygild Pl p (st 39S (gmel i bbb
o G Shew WS padls SeST w
Sgge Jobo Cuow 4y il )iold (505 9o J5b 51>
poe L3l oy oS ClAle 2al58l L b oanls yolisS
b dgyeee s o Vol Caos 4y 5 03, i3 (g
cale  wldl Vargas o Burd sadles 4 avg
allae oyl @S 0gd 0 Joho Spo Gl el optn 568
ooy e clale (Ll Lo ob L
Aled (VD) WS oo by ialS o pSeiin jobay (S
pow Loy bl SIS 159393 <yl @ bgope ol
3 g pis O il el 55 opiw 5e8 cbale il
2 b wdy clal Gl g ADs80e Ao
adllae (L3 adlle wilan (VF) 35,5 o gy lu
3 D (pilrygigld oliend (il aub e b Soa)gas]
wllae opl (1) €85 g0 5 i oS il cpsix
)98 53 g i ydeS oaiS Pl clale p YL jeas
Olped B9 padles clale > (gme Sl
85 Oyge qmly Bgp 0diSoysls Jelge I S
oM bt aS o Ui edel cumday @l (VY)

Jdsds &S 5,5 0 g B aw D adllas )90 iy

ol pl > zee Jsb el Y lgel 13,5 esalie
slaelale) b IS ne pals dlise glhclale jais

=+—native

=&—100uM

F338 ——200um
337 - 500um
—&—mM

002505 1 15 2 25 3 35 4 45 5 55 6

GaHc(M)

25955 Sal paw JLaLw (oloawd (ol ygilis (w32 =T ylog0d
ol 9igld (W9, 51 oaliiw! U FGFR2D S yigh cmiigp (55U
W5l 0 dileS liste LCUAIE b g (e 39S i 43 (15

(urulyy3uspassy
g &

)
e 5l asges (LS cldlas 4wy L
Wyl b 2 e i 4 s olb ST ]
So glpedr sl boadgiods I (S o s 39S cnl i
(V) sl onds aidlis bylbyw slpy Las Sy GBua
Ll oeSon ke sl w6l sbosSy S
LaodiiS )l (el 3635 (55U se mansilSlo Lol filons slulis
Congs gaSuie Sbgyd SilaS (nfgn Colld oo )
SaS & ojon onl bl Gl Sl dyse eSen (V)
0F Omeleygiuily Gl g 6yglidcun; oSS
Ilbinsdl 55T dogiyo
ok JLd cldles 35 Lol (Escherichia coli)
2 oot U (stwdlig pud D) 5giS 1 025 S oS Cl 03D
Wile plemign codle Jsl 4 byye clanl b pulas
e ool 5 bled e Wl 8L g Jolo pled g A,
(S Cwols (ol (pagd pgw Gl le g9y DlpeS
09 o b auslie )3 g (i 5o dgigM b jles

BL21 s o

aA


https://www.ncbi.nlm.nih.gov/pubmed/?term=Burd%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20591109

1¥A7 Ol ¥ o leis (P 2,95

32 (S jy pole olBiils cole Ao

b oy g el lp oniomen (V) aile b
ookl b Sl prwe lalawly s> g gy
FTIR 5 Far-UV-CD des § iliske slacSuiSs

3,5 sy ol o Yl 0 1y g (5065 U ol e

b gleyd 3 2gb Gl aes o ol 3
2,8 oolatwl b oyl s

::.n 5 ﬁ,ﬁ
Gy Mo 29omiil bl Gl aB)S, dle )l
oy g 9 (Jolw Cliios 150 1> Cgan oy yud

Wl L g Sap e
) abwsyy aibe IR.QUMS.REC.1394.432

P S SluS plod 10 g oSl dag pyiore Cglee
D)5 o (S0)08 o \SiS Widged (5, addllas oyl plodl

2 e9d 325 95 obil el Jldy 5l s 9> D
dole jl ilize sackile (56 cov g alSle Jolye
2 WP bl glackile jeas > eaiSo gl
On W3 Gl pefde @bl il STy b
oSy pow Bl (Ll 5 Asgi clale LIl
S o ladss bl )l 395 muiiane b))
1l o oM JUa5] piummn 2 (6,18 31 o ddgigMe il
clld pials Ll eSS mizmen (A)
Gl 4 e (JiS

238 s5s) bl 5 () (Sl ed

Symo sl gy

S g5 Ao
& iy Slalllas cadllae oyl 5| Lol (olaazsly 3gng b
o)l 156 sy can 505 lacSSS 5l oalital |
Ol loyd )3 (ptw 595 b g p m (S oy ;500

&b

1- Mathew A, Peters U, Chatterjee N, Kulldorff M, Sinha R. Fat, fiber, fruits, vegetables, and risk of colorectal

adenomas. Int J Cancer. 2004; 108(2): 287-92.

2- Middleton E Jr, Kandaswami C, Theoharides TC. The effects of plant flavonoids on mammalian cells: implications
for inflammation, heart disease, and cancer. Pharmacol Rev. 2000; 52(4): 673-751.

3- Pan MH, Ghai G, Ho CT. Food bioactives, apoptosis, and cancer. Mol Nutr Food Res. 2008; 52(1): 43-52.

4- Kale A, Gawande S, Kotwal S. Cancer phytotherapeutics: role for flavonoids at the cellular level. Phytother Res.
2008; 22(5): 567-77.

5- Ramos S. Cancer chemoprevention and chemotherapy: dietary polyphenols and signaling pathways. Mol Nutr Food
Res. 2008; 52(5): 507-26.

6- West KA, Castillo SS, Dennis PA. Activation of the PI3K/Akt pathway and chemotherapeutic resistance. Drug
Resist Updat. 2002; 5(6): 234-48.

7- Osaki M, Oshimura M, Ito H. PI3K-Akt pathway: its functions and alterations in human cancer. Apoptosis. 2004;
9(6): 667-76.

8- Vivanco |, Sawyers CL. The phosphatidylinositol 3-Kinase AKT pathway in human cancer. Nat Rev Cancer. 2002;
2(7): 489-501.

9- Liu LZ, Fang J, Zhou Q, Hu X, Shi X, Jiang BH. Apigenin inhibits expression of vascular endothelial growth factor
and angiogenesis in human lung cancer cells: implication of chemoprevention of lung cancer. Mol Pharmacol. 2005;
68(3): 635-43.

10- Jain VK, Turner NC. Challenges and opportunities in the targeting of fibroblast growth factor receptors in breast
cancer. Breast Cancer Res. 2012; 14(3): 208.

]



Ol 5 (s3emmonle (oliis FGFR2D jls 45U cpusan 555 51

11- Moghadasi M, llghari D, Sirati-Sabet M, Amini A, Asghari H, Gheibi N. Structural characterization of recombinant
human fibroblast growth factor receptor 2b kinase domain upon interaction with omega fatty acids. Chem Phys Lipids.
2017; 202: 21-7.

12- Feng S, Tang Q, Sun M, Chun JY, Evans CP, Gao AC. Interleukin-6 increases prostate cancer cells resistance to
bicalutamide via TIF2. Mol Cancer Ther. 2009; 8(3): 665-71.

13- Bae JH, Lew ED, Yuzawa S, Tome” F, Lax I, Schlessinger J. The selectivity of receptor tyrosine kinase signaling is
controlled by a secondary SH2 domain binding site. Cell. 2009; 138(3): 514-24.

14- Kunii K, Davis L, Gorenstein J, Hatch H, Yashiro M, Di Bacco A, et al. FGFR2-amplified gastric cancer cell lines
require FGFR2 and Erbb3 signaling for growth and survival. Cancer Res. 2008; 68(7): 2340-8.

15- Vargas AJ, Burd R. Hormesis and synergy: pathways and mechanisms of quercetin in cancer prevention and
management. Nutr Rev. 2010; 68(7): 418-28.

16- Seyyed-Attaran F, llghari D, Gheibi N, Sahmani M, Piri H. Expression and purification of the recombinant kinase
domain of FGFR2b and study of its structural changes due to the interaction with gallic acid. J Isfahan Med Sch. 2016;
33(362): 2143-51.

17- Kelly SM, Price NC. The use of circular dichroism in the investigation of protein structure and function. Curr
Protein Pept Sci. 2000; 1(4): 349-84.

18- Gorinstein S, Goshev I, Moncheva S, Zemser M, Weisz M, Caspi A, et al. Intrinsic tryptophan fluorescence of
human serum proteins and related conformational changes. J Protein Chem. 2000; 19(8): 637-42.

19- Jana S, Chaudhuri TK, Deb JK. Effects of guanidine hydrochloride on the conformation and enzyme activity of
streptomycin adenylyl transferase monitored by circular dichroism and fluorescence spectroscopy. Biochemistry
(Mosc). 2006; 71(11): 1230-7.



