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1.1.1 %%3h4 VEGFB™ /NRBILEWEY
FHEL A FHIFH CRISPR/ Cas9 $ ARG, /N R 75
OB C5TBL/6, /NSRRI B2 27 58 SPF 2434
W BT, A EOK R E S, AR S IR N
(22 +4)°C JBJE R (55 £5) % , FITAH SLEHFRER
S B AE BHEE DURD B 448 R R

1.1.2 £ZRXA5MNE REEE PCRIHE 2
x M-PCR OPTI™ Mix ( Dye Plus) ( £ %5, B40013
B45012, 3¢ [ Selleck A= WFHEA BRA A ) 3 idlifs sk
& .qPCR A &  RNA #£BGL7] (525 . R312-01
Q711-02 \R401, B 5L i ME R A= W) B I A FR A
Al GEDREE VT PG B A R R F
= IR RHE B 2 [E Researchdiets 28 A ; =& H bE 4
H ARG = A A BR A | 5 S I 3 R T
Fontb A PR A T 3 75% LN R EE T K KAk
RAA BR 2w Al B S 5% PCR X8 b 2
Bio-RAD(T100™ Thermal Cycler) ,%¢)¢5E & PCR 1%
i JE Thermofisher ( QuantStudio 3) .
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JIMA 100 pl A9 Buffer L LA Az 2 wl %) Protease Plus, i
JEIRS), BT 55 CRIBI T 15 min, ZJ55A
95 CHHIRA B, AF 5 min &K IR HILR N . 345
FEAT 4 °C .12 000 r/min .0 10 mln,”ﬁmi{jﬁa{&
90 wl EH Ay EP 45, 0k LW & A /D BRI
H, LI MM T PCR S8 58 UV, I AR & 20
pl M0 2 wl, EESI4 0.5 wl, FIESIH 0.5 i,
ddH,0 7 ul,2 x M-PCR Mix 10 pl; PCR FJii 5444
95 °C 1AM 3 min;95 °C 30 5,62 C 30 5,72 °C 1
min, T 35 MER, VA HRFH 10 pl PCR ™
YIiEAT 19 B NEWHEEC L UK 280 . AHOCH 1 W73 I
*1,

x1 PMRERBEFESWF

Tab.1 Primer sequences for mouse genotyping

Name Primer sequence

F1 5'-TCTCAAGGTTGGCGGAAGTGG-3’

R1 5'-CAAACTCACCATGTCACCAAGGAG-3’
R2 5'-TTGGGATCACGCAAGATAAGGG -3’

1.2.2 DRASWRF S BT 58 R A K E DR
(4 JAE) BEHE Ny 4 D SCR A BLHE IE R IRE VEG-
FB**/NEZH B2 VEGFB ~~ /NRAL, B IR IA & VEG-
FB* " /NG Ko VEGFB =~ /NGR4T ; 40 53] ] WL 3 5 4]
BRI BRI R SR 20 4

1.2.3 DRBEBALEM RE/NRE R, L
FE/INERL, 3 B /0 LR B UL (B0 Sk UL/ JHE i L te H
L) HLUFHATFRE , T3/ B % UL 2/ 4K BT
A, KE R AZUEET - 80 CIUKFE&H .,
1.2.4 & A&%ZF PCR(quantitative PCR, qPCR)
H /IR L ZH 21 59 5 i TRIzol 2 571 2 B2
mRNA, #] H HiScript Il Ist Strand ¢cDNA Synthesis
R &K 2 wg mRNA #5558 <DNA, LA cDNA 2y
Bt , #17 qPCR, % I W fi § ChamQ Universal
SYBR ¢PCR Master Mix i &#E17, RIER N
¢cDNA 1 pl, E TSI 1 pl, 2 x Mix 10 pl,
ddH,0 7 pl, W54 HR . 95 CHAE M, E 4k
1,BHE] 30 s,@ PEH RN, JEFEL 40,95 C 5 5,60
C 34 s, WML, JEFE 1,95 C 15 5,60 C 1
min,95 °C 15 s, AHCTIWIFH 2,

1.2.5 ARRAXBESH  BERFRIACH T
5 FH AH & 0 8% 7T DL FE Gene Network ( htips://
genenetwork. org/ ) WS FF U5 R34S, 12 W 2 v 41
BN BV S A R R AT 36 [ A PG R A= i e R
SO EFEMNBIE1502 4 BXD M &R (H

&2 qPCR3|¥F7F
Tab.2 Primer sequences of qPCR

Gene

Forward primer Reverse primer

Name

VEGFB 5'-GCTGGGCACTAGTTGTTTG-3' 5'-AGCCACCAGAAGAAAGTGG-3'
FGF1  5'-CCCTGACCGAGAGGTTCAAC-3"  5'-GTCCCTTGTCCCATCCACG-3'

FGF2  5'-GCGACCCACACGTCAAACTA-3"  5'-TCCCTTGATAGACACAACTCCTC-3'
FGF6  5'-CAGGCTCTCGTCTTCITAGGC-3"  5'-TTCACACCCGAAATCTCTCCA-3'
FGF7  5'-CTCTACAGGTCATGCTTCCACC-3" 5'-ACAGAACAGTCTTCTCACCCT-3'
FGF9  5-ATGGCTCCCTTAGGTGAAGTT-3"  5'-TCATTTAGCAACACCGGACTG-3'
FGF10  5-TTTGGTGICTTCGTTCCCIGT-3"  5'-TAGCTCCGCACATGCCTTC-3'
FGF11  5-TAGCCTGATCCGACAGAAGC-3"  5'-GGCAGAACAGTTTGGTGACG-3'
FGF13  5'-CTCATCCGGCAAAAGAGACAA-3" 5'-TTGGAGCCAAAGAGITTGACC-3'
FGF18  5'-CCTGCACTTGCCTGTGTTTAC-3"  5'-TGCTTCCGACTCACATCATCT-3'
FGF22  5'-CICTGTGGACTGTAGGTITCCG-3"  5'-GAGGCGTATGTGTTGTAGCC-3'
GAPDH 5'-AGGTCGGTGTGAACGGATTTG-3" 5'-TGTAGACCATGTAGTTGAGGTCA-3'
Actin  5"-GCCTTCCTTCTTGGGTATGGAA-3" 5'-CTGTCAGCAATGCCTGGGTA-3'

C57BL/6] Fil DBA/2J A R EA 28 28, IR 43k 20 1R
PC 2T AR A5 1 /N B 2R ) o BBl I, ) b s
“Mouse(mm10) " | ZH 5| 3EFE“ BXD Family” , 27 3
$£“Muscle mRNA” | B4 4 43 31 BE£E1E # I B /N
UL PR 7 3% 20 B9 4E “ EPFL/LISP BXD CD Muscle
Affy Mouse Gene 1.0 ST (Decl1) RMA” HIE BB IR &
JINERHY WL PR 7 51t 20 %04 46 “ EPFL/LISP BXD HFD
Muscle Affy Mouse Gene 1.0 ST (Decll) RMA” 43
IAE LB 52 T 48K VEGFB Fl FGF 215 AH 56 3
(R, 3RAS 35 IR 36 3k 3 50, I A Genenetwork H
“Correlation Matrix” “T. ELXJ J& Kl 22 [8] 79 AH 5¢ t: 3: 47
OYNT, ARAT B IR OC R B (r) EATVE L, B,
TR A

1.2.6 Western blot #&m) BRI/ B DUk AL ZH 20
10 mg, LA 120 wl RIPA 55 380 , F1) FH 20 2R i AY
PEATREE , UK 246#% 30 min J5,12 000 r/min 250> 20
min, J2 I EVER IR SE T, KEAFEAR S x &
1 loading buffer 403 5, 7 Wk 22 ¥ 10 min, 17
SDS-PAGE Hi ik 43 8 % 11,200 mA {5 5 HL I 5% i
1 h,5% BRsA4 W E A5, In A —HiiE & 2%, FGF6
— U [ BRI ZE ) TR TR W) W R A9 44
A1 21000, TBST e/, —HiMFE 1 h, TBST vk
Ja 1 ECL A & b7t A ekl

1.3 ZEit=43E  f#iH] GraphPad Prism 8.0 #{F
HEATGEH 0T, B L x £5s TR, B0 EE 3 R,
W ZH B8 =2 8] LA R R BT 1Y) ¢ A 36, o 22 2H 2K
P L BER FH LR 2 293871 (One-way Anova) , P <
0.05 WZERAGIFE L,

2 #R

2.1 VEGFB//NNREFEBE&M VEGFB ™ /MR
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PRI RE SR MG AN &) 1A B, He b ar €2k 2 R i
BRIX 3, SR BRI PCR A&, i F1 F1 R1
51947 PCR 4% 0] 15 3L P it B /N BRUARRAIE PCR 7=
P14 (1 094 bp) >R F1 A1 R2 5951 F PCR 4™
BT A4S A RN BRARAE PCR 7240 4575 (616 bp)
1E 1 094 bp ZAUH —4> 254 194 VEGFB ™~ /MR,
616 bp F1 1 094 bp b4y 5 E A7 4544 & VEGFB /-
/N, TE 616 bp AU —S 57BN VEGFB ™ /)h
REB) . AFE/NRUG o2/ NI RSk AL
I g 7 Ak (Ui i 420, fif ] qPCR ARG 4 21

VEGFB kK- 455 & B VEGFB /N P 4%
LU VEGFB FRik/KF- TR, i VEGFB ™~ /R4S
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AT BRI (B 2A B) . fEIEHIREMEIRIRE
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KN #E LB B/ AR B e X TR (B 3) .
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El1 VEGFB /-~ /MNRERBLE
Fig.1 VEGFB /" mouse genotype identification

A: Schematic diagram of VEGFB ™"~ mouse construction and identification strategy; B: Mouse genotype identified by PCR, VEGFB */* for wild-

type mouse, VEGFB ™"~ for homozygous gene knockout mouse, and VEGFB 7 for heterozygous gene knockout mouse; C: VEGFB levels in liver, quad-

riceps femoris, white adipose and brown adipose tissues quantified by qPCR; a: liver; b: quadriceps femoris; c: white adipose; d: brown adipose;

*E**P<0.000 1 vs VEGFB*/* .
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Fig.2 Body weight analysis of VEGFB */* and VEGFB =/~ mice
A: Body weight of VEGFB*/* mice on chow-fed diet and high-fed diet; B: Body weight of VEGFB ™/~ mice on chow-fed diet and high-fed; C:
Body weight of VEGFB */* mice and VEGFB =/~ mice on chow-fed diet; D: Body weight of VEGFB*/* mice and VEGFB ™/~ mice on high-fed diet;
CD: chow-fed diet; HFD: high-fed diet; *** P <0.001 »s CD; **P <0.001 vs VEGFB*/*.
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Fig.3 Skeletal muscle mass analysis of VEGFB */* and VEGFB ~/~ mouse

A = C; Comparison of the quadriceps femoris, gastrocnemius and soleus muscle mass of VEGFB */* and VEGFB ™~ mice at 24 weeks of age both

on chow-fed diet and high-fat diet; D — F; The ratios of quadriceps femoris, gastrocnemius and soleus muscle mass to body weight of VEGFB*/* and
VEGFB =/~ mice at 24 weeks of age were compared on both chow-fed diet and high-fat diet;a:CD-VEGFB*/* ;b:CD-VEGFB ™/~ ;¢:HFD-VEGFB*/* ;
d:HFD-VEGFB =~ ; CD: chow-fed diet; HFD: high-fat diet; ** P <0.01, *** P <0.001, **** P <0.000 1 vss CD-VEGFB*"* group; *P <
0.05, ™ P <0.001 s HFD-VEGFB*/* group; ¥P <0.05, P <0.01, ¥¢p <0.001, **¢p <0.000 1 vs CD-VEGFB "~ group.

2.3 VEGFB 5 FGF X154 A TR+ VEG-
FB A5/ NEUE B LT 2 A BL & 5 5 FGF AH G, i
JH Genenetwork #47/NER BB LH VEGFB #1 FGF 11
FSEMES T, S5 WoR, TEIE W IR &1F T, VEGFB
FRKF-5 19 4> FGFs RILKFRIEMK, 53 4
FGFs SRk HAAHIC (45 2 4~55 530 FGFs 5 1
AN FGF) | ULIE 4A , ZRLAY  7E = BRI E 4%
F ,VEGFB %35 /K ¥ 5 19 4~ FGFs F ik /K P2 1E
FHIE, 5 3 A~ FGFs FRIAAKE- R AAHSC (4346 2 N
53U FGFs 5 1 55453 FGF) , WLE 4B,

2.4 FERAET VEGFB /IR EHEANP 8 4
FGFs FRiXxKFETRE NI P 338 KBRS Hr 45
W A 5T R H qPCR SE56 X% VEGFB ' /)N [N
VEGFB ™~ /INERCE B8 LB U Sk ILFRE Az L) H FG-
Fs RILKFHATRAUE, LW qPCR 3L 504G I A&
L, #45 FGFs 16/ INEUE B L A 3R 3R AR,
WA 58 B ARG T oA 13 4 FGFs e/ BUE 88 Ik

i) 2 35 K 3 ( FGF1/2/6/7/9/10/11/12/13/14/16/
18/22) , 5 3 [H 3R 35 G BK 43 M 45 SR AH 2L 0L, Y4
VEGFB S 5 7R IEH IRE ST /N #S LT 8
A~ FGFs ik /K& A4 N8, Hid 6 A~ 5543 FG-
Fs;5 /> FGFs FRikoK-F A4 Bl 45 2 AN o
W FGFs(®5)

2.5 BERAT VEGFB ' /INRBHALH FGFs
RIEER AR ESH T REKERMET 134
FGFs 7E/NRA #R L B Rk K, BRI FRIE R
BRIt SRAHZEA,, 2% VEGFB 845 J5 , e IR
T, /NEEANLT 11 4> FGFs RiAKFEAET
i, Hod 8 N353 W FGFs ;2 4 FGFs ik K F &
A LR, s 5553 FGF6 (181 6)

2.6 Western blot 31 B P9 3K AL FGF6 By 3Rk
KFE  qPCR 45 R WIR, 7L IEHIRE RS AR IR 4
' FGF6 7€ VEGFB =~ /INEU B L 2 3 A 2
(R R T X R AT I U, 0N BB Sk AL
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Fig.4 Correlation analysis of VEGFB and FGFs
A . Correlation analysis between VEGFB and FGF family members in mouse skeletal muscle on chow-fed diet; B: Correlation analysis between VEG-
FB and FGF family members in mouse skeletal muscle on high-fat diet; The scale represented the r-value of the correlation coefficient, with larger width

representing the larger r-value; The light blue represented the positive correlation, and the dark blue represented the negative correlation; CD: chow-fed

diet; HFD: high-fat diet.
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Fig.5 FGFs expression levels in skeletal muscle of VEGFB */* and VEGFB =/~ mice detected by qPCR on chow-fed diet (n=5)

A: FGFs expression in the quadriceps femoris of VEGFB */* and VEGFB =~ mice on chow-fed diet; B: FGFs expression in the gastrocnemius mus-

cle of VEGFB*/* and VEGFB =/~ mice on chow-fed diet; a: FGF1; b: FGF2; ¢. FGF6; d; FGF7; e: FGF9; f. FGF10; ¢: FGF16; h: FGFI8; i.

FGF22; j: FGF11; k; FGF12; 1. FGF13; m: FGF14; CD: chow diet; *P <0.05, **P<0.01, ***P<0.001 us CD-VEGFB*/*.

BV, 8 Western blot SEEG Gl FGF6 RY 45 14
B, 5 qPCR R —8 EIEWRERNT, 5
VEGFB** /N AH Fb, VEGFB ™~ /N BB Y =k L+
FGF6 B/ T (I TA) s e = AR IR 5 A
~,5 VEGFB** /NEAH HL, VEGFB ™~ /N ERUBE DY Sk
WLH FGF6 & R IA K23 i (K 7B) .

VEGFB 7 P& 475 #i¢ UL D BE v 4 4 = 2241 1

e LA c2¢12 1, 4N VEGEFB ] i VEG-
FR1-PI3K/ Akt 15 %5 38 A o C2C12 4 i 3 5 Fl 7
b, AT S R SR SE R F-o A BRI S0 C2C12 L
R EANRLA e S S VEGEFB RS
WKL T 3455 . (A A = IR 3R 85, VEGFB
TR LAV AR R, A 0758 8 VEGFB
AL bR PR 4 R I R A s B 1 ) FRaA AR
HHNLP SRR (BAEA T, VEGFB X g
8 A2 308 1 S5 09 43 i O s 20 B 5 A S A OB AR
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Fig.6  FGFs expression levels in skeletal
muscle of VEGFB*/* and VEGFB =/~ mice were detected
by qPCR on high-fat diet (n=5)

A: FGFs expression levels in the quadriceps femoris of VEGFB */*
and VEGFB =~ mice on high-fat diet; B: FGFs expression levels in the
gastrocnemius muscle of VEGFB** and VEGFB ™/~ mice on high-fat
diet; a; FGF1; b: FGF2; ¢: FGF6; d: FGF7; e: FGF9; {: FGF10; g:
FGF16; h: FGF18; i. FGF22; j. FGF11; k. FGF12; 1. FGF13; m:
FGF14; HFD: high-fat diet; * P <0.05, **P<0.01, “**P<0.001
vs HFD-VEGFB */ .

W5 #E 7. VEGFB* * Fl VEGFB /= /IR, 23 5 HE AT
IE R BRI iR 3%, IR X He A B T 16 R [l A 5% 4%
PR /N B ILAY B, 4539 B8R 7R IR 8 RS IR
REFMET, 2 VEGFB JE F 8 i 5 J5 |, /N BU 1 52
YA, X 5 VEGFB 8% 275 1 g i
TRFUE R ARSI A R s s A &1, B,
FEIE R A IR IR & 4T, 24 VEGFB %k F 8 i B
Jei 7N R B UL o R i L /R o i P 35
FFR R, XEWH IS EER SR mBREERT,
VEGFB #fE4E e B Ak UBT it h R A 2R

FGF 5 VEGFB {55 I Z M fFfE R L X R,
HAb e BN e rh B EEER S, A

A CD

a b c d ku
FGF6 ' ' — ‘ 23
B-actin  Se——— 4 3

B HED
a b

c d ku
—
rore 5 . N

B-actin 43

El7 Western blot #illiE EFHAE R AT 5HT VEGFB* * #
VEGFB /= /NRBR T Sk AL FGF6 HRiAKE
Fig.7 Western blot analysis of FGF6 expression in the quadriceps
femoris of VEGFB */* and VEGFB '~ mice on both
chow-fed diet and high-fat diet

A The expression of FGF6 in the quadriceps femoris of VEGFB */*
and VEGFB =~ mice on chow-fed diet; B: The expression of FGF6 in
the quadriceps femoris of VEGFB*/* and VEGFB ™~ mice on high-fat
diet; a, b: VEGFB*/* mice group; ¢, d: VEGFB ™/~ mice group;
CD: chow-fed diet; HFD; high-fat diet.

ekt 45T T VEGFB & #8 B% LA b 6 & 15
5 FGF A6, PRIk I 73 B it 7 /N B AL
WL B 1955 50 i FGFs DL K 43 FGFs 24 il
VEGFB (3235 /K 2 1IEAH L (CD Fl HFD 41) , %
TAZAHTES B R 1Y FGF F VEGFB 2 8] (19 4H 6
KERIF HFIHIF (r <0.3) , ABFFE HFH qPCR 5K
%t VEGFB** /INEL A VEGFB ™~ /)N BB 8% WL
FGFs MZRIBACFHAT T 4007, 556 W33k 4y
Brah AL, 72 B IR B M IR R E&MT,
VEGFB # iR 5 , K50 1955 73 i FGFs ik K
T, X ATRESE N A XY VEGFB 8% @i bR )5, P9 B2 40
M shfie 2 20 H1 55, 95w 55055 0 W FGFs K R,
H AT UL VEGFB 838 1 45 55 4 W FGFs kK
ST PR AR LT T R VR

WA, A TEIE W IR AT, FGF6 Rk K
LS VEGEB mlini R o (H R 7E = BRI 4%
£, VEGFB #mil )5 , /N R WL FGFe 1 3R35
K FH, Western blot S5t 3IE ST T [R)RR A 245 57
FGF6 7 ¥ 5 WL A 5 2 & 90 b & 15 & 22 4R
FM BT g o a2 /0N BB L ) 5
1% FGF6 REME I 1 11 I U K £ PR 5 119 /) BRUIAR I 1 1
JIVFIER 8 R AT A A Je . BRI I, 6 SRR IR 4%
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Role of vascular endothelial growth factor B and fibroblast

growth factor in maintenance of skeletal muscle mass
Zhao Yanpu, Yang Xiaoyu, Yu Huikang, Yang Xueling, Yang Chunhua, Tian Geng
(Shandong Technology Innovation Center of Molecular Targeting and Intelligent Diagnosis and Treatment
College of Pharmacy, Binzhou Medical University, Yantai 264000 )

Abstract Objective To verify the role of vascular endothelial growth factor B ( VEGFB) in maintenance of skele-
tal muscle mass under chow-fed and high-fat diet, and to investigate the role of crosstalk between VEGFB and fibro-
blast growth factor ( FGF) signaling pathways in the process. Methods Four experimental groups were designed:
VEGFB*'* chow-fed diet group, VEGFB ™"~ chow — fed diet group, VEGFB*'* high-fat diet group, VEGFB ™"~
high-fat diet group. Skeletal muscles from 24 weeks mice were isolated and weighed. Gene expression association
analysis and qPCR experiments were conducted to assess FGFs expression levels. Results Under both dietary con-
ditions, VEGFB ablation resulted in reduced muscle mass. Under chow-fed diet condition, 8 FGFs level reduced
including 6 paracrine FGFs in the skeletal muscle from VEGFB ™"~ mice. Under high-fat diet condition, 11 FGFs
level decreased including 8 paracrine FGFs in VEGFB ™~ mice. Conclusion VEGFB may participate in regula-
ting skeletal muscle mass through FGF networks in the skeletal muscles.

Key words skeletal muscle; vascular endothelial growth factor B; fibroblast growth factor; gene-knockout mice;
high-fat diet; FGF6
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