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k2,623 0£0.5249.1.003 0 £0.077 2.6.755 0 £0.278 4 1.613 0 £0.320 1 4.833 0 +0.421 5.6.123 0 £0.348 7,
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Expression of fibroblast growth factor receptorl in the tissues of rats

SHI Yu-chen,LIU Jing-hua

( Department of Cardiology , Beijing Anzhen Hospital Affiliated to Capital Medical University ; Beijing Institute of Heart ,Lung and
Blood Vessel Diseases , Beijing 100029 , China )

Abstract: Objective To study the expression of fibroblast growth factor receptor] (FGFR1) mRNA and protein in the
tissues of rats. Methods The expression of FGFR1 mRNA in fat, liver, heart, blood vessel, kedney and muscle tissues was
measured by real time-polymerase chain reaction;and the expression of FGFR1 protein was determined by enzyme linked im-
munosorbent assay and immunohistochemistry. Results FGFR1 mRNA and protein expressed in fat,liver, heart, blood vessel,
kedney and muscle tissues of the rats;and mainly distributed in the cell membrane. The expression of FGFR1 mRNA in fat, liv-
er,heart, blood vessel ,kedney and muscle tissues was 2.623 0 +0.524 9,1.003 0 £0.077 2,6.755 0 +0.278 4,1.613 0
0.320 1,4. 833 0 0. 421 5,6. 123 0 = 0. 348 7 respectively; the expression of FGFR1 protein in above tissues was
(10.670 0 £1.197 0), (0.356 0 £0. 105 5), (0.860 0 +£0. 163 9),(5.152 0 +0.801 4),(0.186 0 +0.046 7),
(2.1100+0.1619) pg - g

liver tissue was decreased in turn;the expression of FGFR1 protein in fat,blood vessel,muscle, heart,liver and kidney tissue

respectively ; the expression of FGFR1 mRNA in heart, muscle, kidney, fat, blood vessel and

was decreased in turn;there were statistic difference of the expression of FGFR1 mRNA and protein in above each tissue of rats
(P<0.05,P<0.01). Conclusion FGFR1 mRNA and protein expresses in the major tissues of rats,and mainly distribute in
the cell membrane and the expression in each tissue has significant difference.

Key words: fibroblast growth factor receptor 1;fibroblast growth factor;rats ;tissues specificity
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Fig.1 Expression of FGFR1 protein in different tissues

( immunohistochemistry, x20)

3 g

FGFRs &2—250] 5 FGFs Fe 45 6 2 R i
1,8 T ISR RR L7 155 4 1S, FGFR £ i
Gl s RO 45 1143 T, AR 4> T B A 110 000 ~
150 000, H 2 LR HE 51 2 A7 A [F] %) 25 (8] 4544, [A]
Pk 55% ~72% " . BIRA[E FGFR 4 F £
22T REAASFHE , (H FGFR #4740 i o0 B B8 S X Fn
M PN B 3 A R

FGFR 4N 4B (N 3 ) K 346 ~ 356 I~ 3
R, 2 ~3 M ERE A (g ~ 1) 55
RREEAG AN PR 73 A . FGFR (55 1 4
BoIEBR AR 1 S5 M0 R AR S0, SRS & XK
FGFR [ 8BS RAE Ig 1 5 Igll ZmAEAER 1 4
Mo “mth &7 MRtk 2 AR s £ 7. Riks
T 5 FGF 454 Jo 0%, Rk K R 1% & F 1 FGFR

N HBCAZE B RE ST . Tg | MIRYE & FAEZ KB
SR b R AR, Tg AT Tgll /Y PR <7 R4
B, 63% ~82% , & FGFR 5 FGF 4% A 1) 2 ka3
fiio Hr Igll 7E4 4> FGFR b & FEAR ST, 1XF 91 &
S8R O BT ZE 5 1 B (heparan sulfate proteogly-
can, HSPG) 45 G587, 1M Igll &5 FGFs 4564
", FCFR 5 5 B — o (R ST O MR e et 25 i
SER K2 21 DNEEER . AN B m AR &
F14) 3 DX T S 28 B U TG 21X, 4 410 ~ 425 AN 3k
R, & FGF KAELEYFINRERI AL . T AMNE WFIR &
RN A B FGFR | HA 155 K& 5L, 3 n
FGFR & 0] LA /3 Wiyt o R, % B AT DL 43 i
NS FGFR LA FGFR1 1 Ff, 5 B Y FG-
FRI {UA 4RSI 8 B Tg Dok (HA R+ 5
FGF &5 G RETT ,  LHEW X #E U1 FGFRT 2
57 FGFs iR PR . ik, A T ## FGFRI
(Y2 LU SV X RIF 5T FGFs (i 38 3 16 F B 2

AW FE 53 AL RE R K 3 1 KX FGFRL 76K
SRR PN R 20 A7 18 0 e ik A T 5 SR B
TER ARG IR O NE | 048 S IE B E L IE
FGFR1 mRNA FlfE (3K, (H& AL h R B EATE
—EZESE . Hip FGFRI e 44 rp 2 5 23235, 1
TENPRELLS A ) 22 R 8K . BEFEAT 92 B, G Wi 4
YUE FGF21 1 FEAE AR . Rt A 5% %
B, B R TEJHIE S g i 41 43 rp 2 Rl ARG 31) FGF21 1)



- 948 - G Bl

2016 4E 4533 &

http : // www. xxyxyxb. com

FEAE ARACE AR 05 22 0] DA FGF21 7= A i I, 1
JFIEZH AN AN REXT FGF21 7= Ak {5 S5 @1, st
38 1 X 7 B SR H 40 FOFR1 26 2k i 14 0 2
T HEAE T DA g o] FGF21 3 7 i 1 41 41 % 4%
JEVERT, A P2 2 b i s

[RIBS ARG & B, FGFRI 72 I 4 2l 4 e ik
B, FGFR1 J& FGF1 fiy 3 845 4 %2 1K, BETE AT 58
W FGF1 TEAE V03 AE M TE B, 5 e R 3 ik o)
SCAEERE S S A P R R AT HS5 A
B, FGF1 HA e A0 MU sl /e H , iX S 80 7 g
Bt R B kA AR G 058 PR 78 S5 R 1Y &
AP e A FGRRL 76 I 45 41 40 i s 25 35, 9
2 FGF1 7E ML T B 8Ll M, R R TR & 254
R IH TR

TIIMR SRR R I, & A2 FGFR1I mRNA
MEAMFRIAKEIAT AT, F—ZAREEH ]
REBY V)= A Z P A Es A B RN r I B2 A . ATFSE
R, 7 QR 35 3 A VR S ARV 38 ke IR e Y FG-
FRY 3% FGFR (A 404 BE 158wl 5 240 fifa Ji
E/Y FGFR 324454 FGFs, [RIIL, AT fEX} FGFs 2 i
TAEH . HUCHEWT, FGFR1 7545 i 41 24 v 1, A GEAF
TERG SR SR BT o

a2 UL 2, K 2%k FGFs i@ i HSPGs LA
FGF/ HSPG /FGFR = A& B IE X 5 40 i 3= 1 19
FGFR #1456, MG = Rk Rk, B 1 4> FGF-
FGFR I AE 8070, M T 8005 A0 007 40 i 3 v i
FGF19 . K 5 5 HSPGs & Fil Jj AR, 7 BEAK &8
Klotho ZZ14 8 A R b 75 W4 B ¥~ 77 v 5 FGFRs
ZEG P JA, FGFs BLik 532 (A4 & HoA A0
BRI ZH 2k, BI 1 Fh FGFR wf L) gl JL A [7] 14
FGFs 3%, 1 b FGF 1 A L% £ ff FGFRs™ |
H.rf FGFRI J& FGF1 .FGF2 FGF5 1 FGF21 251975
SERPESZARSY [ E, FGFs 5% i 61 6] m] LA
SEXT T Z AR, Rk, FGFs 5 FGFR (W45 &ik 52
Z R R W, AR S 45 5 B R - HSPG/
Klotho 4R 7% (FGFs fF5 R Z H % LA K
FGFs [B]AH B3 4+ 45, i s it — 2D e o

FGFR1 £} FGFRs K VE - & R 112 W i
LR R R EEAEH . 25 FGFs
HA S FGFRI A 455 J5 vl oG 48 il G = 1%
EIE P, TR FELE YO0, i FGFRT (14 434
SMHE TARZ FGFs B2 2R 7%, [FBY, FGFRI

A8 Shg— i S B 40 PR T 22 o S R i v o 4
PeEPEER Y o S AME RS FOFRT & sy
FERYIRENSEEE , IF HLLA 408 Y87 B9 7 S 1 b
2 ) SR AT, AR TR 0 2 2R 2 S (B
WFSEIESE , FGFR 76345 26 g g v EL A 40 ol i 72
KBIIET o X Semh 5y 45 R 45 FCFRL i B
A LWTT RV R RE IR T S . AR RS
KT FGFRI 75k BUA A& LB B 14 i 1 0L, K
HE— W58 FGFs MV A 4Rt T4k . [k
XA FGFRI A g — At <7 40 M DR 7 A B3 76 4% 20
U PR L g S 16 254 B o A —

S UK.

[1] OLADIPUPO S S,SMITH C, SANTEFORD A, et al. Endothelial
cell FGF signaling is required for injury response but not for vascu-
lar homeostasis [ J ]. Proc Natl Acad Sei USA,2014,111 (37):
13379-13384.

[2] MILLER A V,KAVANAUGH S I, TSAI P S. Distuption of the su-
prachiasmatic nucleus in fibroblast growth factor signaling-deficient
mice[ J]. Front Endocrinol ( Lausanne) ,2016,8(2) :7-11.

[3] FENG S,ZHOU L,NICE E C,et al. Fibroblast growth factor recep-
tors ; multifactorial-contributors to tumor initiation and progression
[J]. Histol Histopathol ,2015,30(1) :13-31.

[4] GRYSHCHENKO A A,BDZHOLA V G,BALANDA A O, et al.
Design , synthesis and biological evaluation of N-phenylthieno[ 2,3-
d] pyrimidine-4-amines as inhibitors of FGFR1 [ J]. Bioorg Med
Chem ,2015,23(9) :2287-2293.

[5] SAICHAEMCHAN S,ARIYAWUTYAKORN W, VARELLA-GAR-
CIA M. Fibroblast growth factor receptors: from the oncogenic path-
way to targeted therapy[J]. Curr Mol Med ,2016,16(1) :40-62.

[6] SHIY J,TSANG J Y,NI'Y B,et al. FGFRI is an adverse outcome
indicator for luminal A breast cancers [ J]. Oncotarget,2016,7
(4) :5063-5073.

[7] ZHANG W,XUE D,HU D, et al. Secreted klotho protein attenuates
osteogenic differentiation of human bone marrow mesenchymal stem
cells in vitro via inactivation of the FGFR1/ERK signaling pathway
[J]. Growth Factors,2015,33(5/6) :356-365.

(8] b, =¢%k, dawft, . JRZF 4k 40 M0 A= 4 R 7 21 3 K Bl
SIS AR R R S AL [T ] Hh A i A A A i, 2015, 43
(10) :879-886.

(9] FEARI, 8. HuFE ARSI B AR AR L S 200 0 IS0 2T 24k 240 A4
K FZERBME [ T]. R ,2007,27 (10) :750-
753.

[10] FISCHBACH A,ROGLER A,ERBER R, et al. Fibroblast growth

factor receptor ( FGFR) gene amplifications are rare events in

bladder cancer[ J]. Histopathology,2015 ,66(5) :639-649.



%11 SRR, A AT AR A K R T2 AR 1 fER BRAS L2 i ik - 949 -
[11] SPOLCOVA A,HOLUBOVA M,MIKULASKOVA B, et al. Chan- [23] ASRIH M,ALTIRRIBA J,ROHNER-JEANRENAUD F et al. Ke-

[13]

[14]

[16]

[17]

(18]

[20]

[21]

[22]

ges in FGF21 serum concentrations and liver mRNA expression in
an experimental model of complete lipodystrophy and insulin-re-
sistant diabetes[ J]. Physiol Res,2014,63(4) :483-490.

HERO M, LAITINEN E M, VARIMO T, et al. Childhood growth
of females with Kallmann syndrome and FGFRI mutations[J].
Clin Endocrinol ( Oxf) ,2015,82(1) :122-126.

LING L,TAN S K,GOH T H, et al. Targeting the heparin-binding
domain of fibroblast growth factor receptor 1 as a potential cancer
therapy[ J]. Mol Cancer,2015,14:136.

BREWER J R,MOLOTKOV A,MAZOT P,et al. Fgfrl regulates
development through the combinatorial use of signaling proteins
[J]. Genes Dev,2015,29(17) :1863-1874.

KUMAR B V,LAKSHMI N,KUMAR M R, ez al. Design, synthe-
sis and screening studies of potent thiazol-2-amine derivatives as
fibroblast growth factor receptor 1 inhibitors [ J]. Curr Top Med
Chem ,2014,14(17) :2031-2041.

BOEHM D, VON MASSENHAUSEN A, PERNER S. Analysis of
receptlor tyrosine kinase gene amplification on the example of FG-
FR1[J]. Methods Mol Biol ,2015,1233.67-79.

PARISH A, SCHWAEDERLE M, DANIELS G, et al. Fibroblast
growth factor family aberrations in cancers: clinical and molecular
characteristics[ J . Cell Cycle,2015,14(13) :2121-2128.

KLEIN T, VAJPAI N,PHILLIPS J J, et al. Structural and dynamic
insights into the energetics of activation loop rearrangement in
FGFRI kinase[ J]. Nat Commun ,2015,6.7877.

ZHUANG L, BLUTEAU G, TRUEB B. Phylogenetic analysis of
receptor FgfrLl shows divergence of the C-terminal end in rodents
[J]. Comp Biochem Physiol B Biochem Mol Biol ,2015,186:43-
50.

KELLEHER F C,O’SULLIVAN H,SMYTH E, et al. Fibroblast
growth factor receptors, developmental corruption and malignant
disease[ J]. Carcinogenesis 2013 ,34(10) :2198-2205.

BARIK M,BAJPAI M,MALHOTRA A, et al. Novel mutation de-
tection of fibroblast growth factor receptor 1 (FGFR1) gene,FG-
FR21la,FGFR2Ilb,FGFR2 1l ¢, FGFR3 ,FGFR4 gene for crani-
osynostosis:a prospective study in Asian Indian patient[ J]. J Pe-
diatr Neurosci,2015,10(3) :207-213.

ANTONELLIS P J,KHARITONENKOV A,ADAMS A C. Physiol-
ogy and endocrinology symposium: FGF21 : insights into mecha-
nism of action from preclinical studies[J]. J Anim Sci,2014,92

(2):407413.

[26]

[27]

(28]

[29]

[30]

[31]

[33]

[34]

[35]

togenic diet impairs FGF21 signaling and promotes differential in-
flammatory responses in the liver and white adipose tissue[ J ].
PLoS One,2015,10(5) :e126364.

SRR IR AT A A K T 21 AR B SR R
RO AREIEFEL ] O L A% ,2016,35(T ) :574-577.
HOUSE S L., CASTRO A M,LUPU T S, et al. Endothelial fibro-
blast growth factor receptor signaling is required for vascular re-
modeling following cardiac ischemia-reperfusion injury[ J]. Am J
Phystol Heart Circ Physiol ,2016,310(5) : H559-H571.

KUO C H,SUNG M C,CHEN P K, et al. FGFR1 mediates recom-
binant thrombomodulin domain-induced angiogenesis[ J]. Cardio-
vasc Res,2015,105(1) :107-117.

T 28, BRI, FGFs N A2 AR 5 J5 Be iR i p B s e e [0 ].
22254 ,2014,20(5) < 775-778.

SR, AEERT, E 0, 4F AT AN IR AR K R T 2 AR AR TR YT
B L] B R 24 R R, 2015, 15 (17) : 3393-3397,
3352.

GALLEGO-ESCUREDO J M,GOMEZ-AMBROSI J,CATALAN V,
et al. Opposite alterations in FGF21 and FGF19 levels and dis-
turbed expression of the receptor machinery for endocrine FGFs in
obese patients[ J]. Int J Obes ( Lond) ,2015,39(1) :121-129.
JRISCHE, £ 8 3C, 2, % PR FOFR {5 5 S AT 58 ik Jé
[J]. EE 54,2015 ,4(9) :720-724.

JUNG S H,LEE H C,YU D M, et al. Heparan sulfation is essen-
tial for the prevention of cellular senescence[ J]. Cell Death Dif-
fer,2016,23(3) :417-429.

SARFATI J,BOUVATTIER C,BRY-GAUILLARD H,et al. Kall-
mann syndrome with FGFR1 and KAL] mutations detected during
fetal life[ J]. Orphanet J Rare Dis,2015,10.71.

MONACO S E,RODRIGUEZ E F,MAHAFFEY A L,et al. FG-
FRI amplification in squamous cell carcinoma of the lung with
correlation of primary and metastatic tumor status[ J]. Am J Clin
Pathol ,2016,145(1) :55-61.

KATOH M, NAKAGAMA H. FGF receptors: cancer biology and
therapeutics[ J ]. Med Res Rev,2014 ,34(2) :280-300.

BUNNEY T D, WAN S, THIYAGARAJAN N, et al. The effect of
mutations on drug sensitivity and kinase activity of fibroblast
growth factor receptors;a combined experimental and theoretical

study[ J]. E Bio Med,2015,2(3) :194-204.
(AXHHE:& A EXHE:E RA)



