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Abstract

BACKGROUND: The temporal and spatial expression of fibroblast growth factor receptors 1 and 2 remains a controversial issue during kidney development, so
the relationship between them and kidney development remains unclear.

OBJECTIVE: To observe the dynamic expression of fibroblast growth factor receptors 1 and 2 during kidney development of mice, and to investigate the
relationship between them and kidney development.

METHODS: The kidneys of fetal mice [embryotic days (E) 12, 14, 16, and 18] and neonatal mice [neonatal days (N) 1, 3, 7, 14, 24, and 40] were selected to
examine the temporal and spatial expression of fibroblast growth factor receptors 1 and 2 by immunohistochemistry method in kidney tissues, and quantitative
analysis was performed using western blot assay.
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RESULTS AND CONCLUSION: (1) Immunohistochemistry showed that fibroblast growth factor receptor 1 was mainly localized in metanephric tissue
surrounding the tip of the ureteral bud at E12. Subsequently, fibroblast growth factor receptor 1 was expressed in immature renal corpuscles at various stages,
some distal convoluted tubules and capillary loops. The positive site was mainly concentrated in the generative region. Fibroblast growth factor receptor 2

was initially expressed in both ureteral buds and metanephric tissue. Fibroblast growth factor receptor 2 was localized in immature renal corpuscles, distal
tubules, collecting ducts and thin segments of medullary loops with kidney development. However, the expression of renal corpuscles was weak. (2) Stereology
and western blot assay showed that the expression of fibroblast growth factor receptor 1 was high before birth and gradually decreased after birth, while

the expression was very low after N7 day. The expression level of fibroblast growth factor receptor 2 increased gradually with the kidney development and
tended to be stable after N7 day. (3) The results exhibit that fibroblast growth factor receptors 1 and 2 are expressed spatially and temporally during kidney
development. It is speculated that fibroblast growth factor receptors 1 and 2 may influence nephron development and maturation, and fibroblast growth factor

receptor 2 is critical during the formation of ureteral buds and morphology.
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0 5|= Introduction

AT 4E 40 M A K R 52 4K (fibroblast growth factor
receptors, FGFRs) & FLA7 [ FRMH R A 14 1) K S RIS 52 1K
T 5 E A AT 2 4 P A= 4K [K] 7 (fibroblast growth factors,
FGFs) Z5 & E sh 4l e N5 516 =, T KM . FGF 55
W 225 T M. A7 R BEERE. 21,
ARG & E . M AR AU SRS R T,
—HLE, REE. O MR 2R A IR IR T T T
FUE A T, BRI, JLAEOR FGF 5 SIEEREAR A R B S E
TR B AR 2 3 7 AT9RE M0, B BT A 8
# W], FGFRL 1 FGFR2 73 %I i1 Flg. Bek & [X 4 % ™, K
—MER R A A, A 3 NI e BRI R S R
(D1-D3). 1 /™ FfLJ T 155 5 5 R 3R 1 A 24 g Py T TR R
GEFIR T, R R Bt R, FGFR1 I FGFR2 45 AN
FEERIE Y, HREEZEREENMEM, HE5MEE
B IR LA B E R & B S T — AN B
(o 5 2 I AR ER b2 AT A = 57 N SR = X Uy P I
Western blot X§ A [FE ( H ) #& /N R 'E 2041 FGFR1 F1 FGFR2
(MRIEHAT T RGEMEEHE BT, W eEnS5hREKE
RERIRE, MM A I B I 10t 78 5 90 97 $R (LR it
FHefit o

1 #M#BF155E Materials and methods

11 3%t WS IL, REARRIELECR BN R T %
anim

1.2 B AbE S2IGT 2021 4 3 H & 2022 4 11 HEILTE
B} 203 B 27 B B vl 58 o

1.3 ##

1.3.1 sSEIGENY) @ E W ICR /N 55 R (MEPE 15 H,
40 H), iR 25-27 g, T I PHERRF 3Lt 4o,
WA HGIE S SCXK( 1% )2019-0004, 246 77 28 26111 75 [
KLY BHZE AR TR 22 03 25 7 A fih il (fibfh5 8 2023013),
1.3.2 SEIGHFEERF P/ FGFRL. FGFR2 £ Tg & Bk (Cell
Signaling Technology); i % %% 2 AL A& IR 75 & (Proteintech);
Western blot if{7): BCA & [ B e inf & SRl &
a4 G534 08 B Sigma A F] .

1.4 FEI7 ik

141 BFRAHI% MR 1 0 1 FBEFRDAR, FHE
8: 00, M 6: 00 WMWL& 250, &AL A AERID
NHEES (Embryonic day, E)0d. 52285 MR 281 3R, [E LA
H 2 WA R A TSN, BB R A2 84 )5 (Neonatal
day, N)Od. =ZZuiff REEHLS A 10 41, 24 1, F—Z/R
AR 2 HAE NI % 3% [ LL 22 A pRR 2 B, 3
PEECHIG R, FIE GRS, ARG, E12d &K
A 100 g/L 2 FEHEER[H T, E14, 16, 18 d AVHUA B[ E,
N1, 3, 7, 14, 24, 40 d fFEUREES [FIFEDCE B [ e, K
AL, H 5 um BERELEY) . I R RGBS M S
B HARAT, A Western blot {5 .

142 G gMbaE gt S I AR Y kS =K S,
H pH 6.0 AT 5 B 2 P E AT Uk 2 & 15 min, B AA
HE R, WA DHON 3% H,0, EIRIEE 10 min, 5%
PR A A B L2 =R E A 1 h, S0 FGFRI 8%
FGFR2 —#7 (1 : 300 Fi: )4 Citw; W HEEJ5 0.01 mol/L
PBS & 3 Yk, JEIN—#i 1 h, DAB & 3-5 min, HHIMKE
[l 5B BE M %E, 0.01 mol/L PBS AXE —HiAE B 1A HE .

143 ARPLSEINE  BEAN BN S dh A D) 56 TR B A L 5
sk, AMBEMEE, Rk % “S” JEBENLE H 5 AN FHPERLET,
TETTAE AR R G R H s 80k, 2 5liE 5 FGFR1 fil FGFR2
FIEMAEEME ™, HHE AN vv=ipx/spc®, H b pX
NTEBRPERIE IR 2. FREHL. B/AIMERIENEW
iR AR R Suv% 1 mi B, PCORAE I & 1 2H 23T 5 i K R 4t
A

1.4.4 Western blot £ Jll H{ E14, 16, 18 d F1 N1, 3, 7,
24, 40 d AUGFFHIIA B, FRE G VKB N 4 54k
TR, B EE ) R BT R A A B R E 2 UGB
BUK F2E 30 min, 4 CE.O R EIFH, BCA A I
G E PR E AR 15 uL 5 5xSDS _EREGEMRR
B 5 min HEAEMGE, BUKFERAT. FER ERERIKE, B
HArt 24 2 PVDF JIEE |, 7 50 g/L it Jl5 9kn i 2.5 h,
IMNPUE, FGFR1, FGFR2 FifA (1 : 1000 #i%% ), 4 CUKFE
W B LA, TBSTIEBE, BRI BERR B AR 1C —H1 (1 © 1500 #ikE)
FEIPRIKWEE 2 h, JRAJG I PVDF LR AL K 67 v e B
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W&, H Fluorchem V2.0 RGN &5 OCFE(E, HIME
F5 B-actin {1 LULAR 278 1% B AN 15 KT

1.5 EZRSAF OFRBANMENRE T EAELRE T2
W FGFR1 1 FGFR2 [} 2% 1A ; (@ Western blot Jll & AN [F] &
BN S 420 FGFRL Al FGFR2 [1%R 17K °F

1.6 %itFodr  SLIKHEH xts R, KM SPSS 20.0 4iit
AFAT 24T, FEA I 3550 bl A R FH B R R 7 2% 2T, P < 0.05
NEREBFEER L. LEFHIFI7ECEN T ER KD
FHEEBE ST 2 L R

2 Z5E Results

21 KA R E R FGFRL 7 E12 d N RIA(E R &
A G B AL, WE 1A, BEE RGN, FGFR1 32
FENLTE /N JE5 /MR, S /MR A I A R R
W AME, JCHAEE 5/AMERT S MR FRIR R, WWE 1B,
M E18 d JFaf, FAE FRENT . REACZ I, FGFR1 Kik
AT /N A, WWE 1C. N7d LS, Xk, S5
RS E, FGFRL 75 /MRS /N FRIX I HES, WE
1D, {UAEREIT B4H MR, WE 1E. 1£ E12 d i,
FGFR2 {Efi R 2E A J5 BB H RIE, WWE 1a, FEHKE
K H FGFR2 ENTER B RIS ME. Hr B/ NE, ILE
1b, ¢, N7 d g EE @M Fmih/MNg. mENE. £E5EN

BEAFAN B, ML ANVE R R BOR WL, ULE 1d, e,
FA X B LI 2F, f.

e ;
S s “.“ A = %)

K7 A, a’yE12d, x400; B, b A E16d, x400; C, c & N3d, x400; D,
d JyN7d, x200; E, ey N14d, x400; F, flFAPEnf . A-F: J4F
AN K R F 520 L I3RIA; a-f AR R4 AR KR 732 0k 2 3R
UB: iR 2 MT: ERHEHL IRC: REAE /IME; DTC: il /NE;
DST: imE/NE: CL. BAHMERE: CT: HE5E.

B 1 | RASEMpEKEFZ4E 1, 2 &8 MRBEAFPHRIE

Figure 1 | Expression of fibroblast growth factor receptors 1 and 2 in the

developing kidney of mice
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2.2 ARALEMSL4E MEL2d B N4Od, BEE/DNRIEFIERR
AR E , FGFRL 7R 4 2R rp 3R I A S AR MR FAIK, E14.d
E18d. N1d, N3d. N7d B FEE ST — 4 EcE W3 2=
5t (P<0.05), N7d /5P ER(%, JHETHE: FGFR2 KA
A5 A N R AT 1, E18 dy N1d. N3d., N7d. N714d &
FEREESH —HILREREER (P<0.05), TN7dE&ET
Fa, WE 2.

259 I FGFR1
2 a [ FGFR2
a

20 a
— a
E
=215+
Fou
P 3 a
%2104 a
& a

a
51 a

E12d N14d N24d N40d

Kl Sai—2Hs, °P<0.05, n=200.

E 2 | pherdeampaE K EF 4 1FGFRL) FIZ 4K 2(FGFR2) ZE/NR A E
EMER BEAPHAFEEE

Figure 2 | Volume density of fibroblast growth factor receptors 1 and 2 in
the development of kidney tissue of mice

El14d El6d

E18d Nid N3d N7 d

2.3 Western blot #4R DL B-actin NNZ, AT
T, AIRER, BEEEHERBN, FGFRL MNE
EZHEAC, N1d SRR, N7d 58T FL%; FGFR2 1)
WO EEME SR IN, N7 d ik B 58 TP, Gitaobr,
W7 A R E R L (P<0.05), WIE 3.

i

E18d N1d N3d N7d

A
FGFR2

FGFR1 (. ce—

B-actin

El4d El6d N24d  N40d

[ FGFR1
[ FGFR2

N24d  N40d

El4d

El6d E18d N1d N3d N7 d

ByE: A i Western blot 2% 77; B A FGFR1. FGFR2 2% [ 4% 77 /K J& tb
BG4, Sar—4 L4, P<0.05, n=8.

3 | A K REFZ K 1FGFRL) RSk 2(FGFR2) TN A E
FEMER B AR FTIANERENELER

Figure 3 | Expression of fibroblast growth factor receptors 1 and 2 in the
development of kidney tissue of mice detected by western blot assay

3 ifif Discussion

FGFs A8 B IR IR AN 2B 5 i R B i F P Al %6
ERER, EERAES SR ZMIEEIIRE, FGFES R
S PR KA A 2 R E © . LS S U B
REFREEFALREMR, CEIEsE, FHAERE TR
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Hi 1A% Fl FGFs Fll FGFRs™, FGF {3538 B 0 4 IR 28 /0 3
TEAS T BRI BT A 28 OC E S, LI SEAE B SR 1 3
AR, FGFRLL I\ N AT g & — Rl iH 24k, S¥¢m b
FGFR [f) J& i 45 06 " 2, ifij FGFR1. FGFR2 JUJ 15 ' Ik Kk A=
RE MR RE NEY) P,

NART FGFRL, FGFR2 5B E K AE K B X &R, 1%
FOH G s L 5 e . 55 & PR L %2 J772:. Western blot £
W 2% A 2H 21 b FGFR1, FGFR2 [k 1ML, 78 B N R A4 B
W, X2 PR R E AL AR G B E#E N, FGFRL A
FGFR2 7E 41 JR & 2 ¥4 223k % %, {HAZAIF 7t 45 S R FGFR1
Iz o A T R 2y S o 1 AR R B A4, FGFR2 g T
W PR A R B4, 3X 5 TRUEB 2 B 271 [ BfF 70 45 S A
—3, FTLL, YEFHHEN FGFR2 X IEHHIRE F 14 X A
AT O E B, B R R S 3G U SE T IX A4, FGFR2
BRI E, B IREFES I ERARESE T
BRI P S MER AR BRI, E
SONMARAL S BUNMAS L T4 R I A R A M L
B ¥4y mT U2 FGFR1 Fl FGFR2 [WRHIERIA, X R IMMATIEE
AR T BRI B R HR R RE A3 — e IVE . S AT 52
WESE, FGFR1 FH FGFR2 7E4E+F ' S AL AH 40 i Jy Th 2 A B AE
I 29, 7 pax3 PHYESHAE T, FGFR1 Al FGFR2 XU bk /N BRI
AR JE B AU G, 1 FGFR1 BR FGFR2 /N A
RE RIFHENE, Xz LR FGFR1 A FGFR2 T AEAEEE 7
ANYERE R 5 B A e U ATER M, T B AR LR
AR TiE—2R. BNENREEN TR, KEM
ARG 3 N B, FGRRUAVRIATER B WM E /N, H*E
RBUD I FGRR2 [z RIE T LR, KA WA AL
s/ NE . EBEE, MUSEMNMMLRER X, mHS
i/ NE . R LS 58 LR I Re 4R % UIA G

AR 24> T AT Western blot 45 5 o, 78 IER &%
W, FGFR1 FEAEMAGH IR IAE =, N7 d DL T,
FORTERIRE ZEMIBS T, EXESS T4 R EHALZH Y
B RS MARERE, N7 d 2B IXH K LLG, FGFR1 MY
IETE SR P B, WO R B R R FGFR2 R IA
SUELFAHR, BEEDRBEIERE, REEZHHZ, 257
g /NE RSB R B AR, N TR S KB K
G RAEHEFFThRESE T B MEF o

gi LAk, TEENER B, FGFRL FI FGFR2 Sk 4s 4,
WSS S IEE, AT DL R S R B RS B
(TR, T ELE B [F) 2 45 B /NP AH A i (v v, Rt TR e
A o A RIS G, AR R B IR 3T AT
RO, J5 BRI 85 H FGFRL A FGFR2 (i 2k T 3 350 7 AR
Mtk ™, fEBEER B FE . FGFR1 Al FGFR2 RIATEES
JOE ) 78 51 , FGFR2 fif 2k ] 3 U5 PR 7 5 4 AN JBS I, B3 o
BRI E IR, IR, A G R 2, (4R
7 S = B =12 31 ol [ WP Y=g bt o 1=
2, BESHCEM M4 P, K, FGFR1 Al FGFR2

FR0 05 B PR S A VF 22 0 R 2Rt 3k — B W 9T FGF/FGFR {5
TS BIERRR, KON E RSO TR AU B

TEHBTTHR: FRIGHAIRE I I h, HELEA L R5Ah B, B
PR FAutE .

FIFHZE: LFWAIEH F P, ERAFAFXFRE 2T RALFH
HE,

FFRSRENERR: X2 — B AR L FE, ARdE (ol T HT ) “F 4 -
FEF AL - ABR F KEF 407 Kk, ESHEIIAHEALT, AFRALIER
Atk B 69T R XA SR, RS R, BN AFERA PR TR
frif, ATEP. Ak RS IK, JPAZE I R3], ARSI R
CAEAT Ak A IR

RRAREELL : 3 AT AR 5 4 305 F T U RARAE ik i

HERSE: ZXFREETEIFEFHIAHEER S (AR LR HIRE
FeEF P H S X RORFNLY 3 LFEHRT LT H LRI 5 Lakibn 2
BT 3 AXFARBAREE;, XFLZIRATINFERNEFH, RATFBUAA X
FHOMIEAEZEE.
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