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[ Abstract] Objective To understand the identification effect of three different markers on human lym-
phatic endothelial cells. Methods
1,LYVE-1,and VEGFR-3 protein and mRNA were detected by immunochemistry and PCR,respectively. Re-
sults The expression of PROX1 and LYVE] was observed in the immunochemistry of human lymphatic en-

Human lymphatic endothelial cells were cultured. The expression of Prox-

dothelial cells after passage, but the expression of VEGFR-3 was not observed. Normal PCR showed that
PROX1,LYVEI and VEGFR-3 mRNA were expressed,and the expression of VEGFR-3 mRNA was signifi-
cantly decreased. Conclusion Prox-1,LYVE-1 and VEGFR-3 can be used to identify suitable human lymphatic endo-

thelial cells,and the expression of VEGFR-3 can be dynamically changed according to the literature analysis.

[Key words] Human lymphatic endothelial cells;

action; Identification

WO RGN RS e N E RIS RS,
T A B[R] A B AGEE  {B 7 R 40 AR B ) BRI OK £
o BHLATL A 11 o) 3R g T, K LR B i i S TS
HoFELEREAREKEREA S A, B THR.C
fRIE T 10 RPN R GE 3 BRI T I N R A AR
AR R HE T T AR L bR O e A L S s T RE
PRIBAZ B L I A B B 56 VT P AR R R et A
WS R AT 3 iy PR (A8 1 T4 S 40 MO i s e 1
SO bk 45 PN A R Y S S TR L R O B R R
G AR 7 T 5 R 35 S8 MR SO iR S
1 #MetEFZE
1.1 ZifEisse AW E N M A 228 Sci-
encell 23 7], f2 AR U 45 43 85 10 28 L 43 B ik B 45 v 3

*» EEMB.EHZRAAR¥ILETHB1260355),

Immunochemistry; Common polymerase chain re-

AUBEAE Facotr 8 F1 CD-31 PHE 5 55 % W 0 92 [ Scien-
cell 22 wIBCAES N Jz 240 B & FH 855 95 W s B2 Fh T 98 R 85 57
M K 5 37 L (35 [ Corning A D & T 5% CO, BF 44
37 CHiF MG TR et 4 il g .

1.2 Ant-[FES R & A H F-1(Prox-1) 41 i
e AR S 15 3R 2 KB T AR RE R
S (PBSVEU 4 Z R 2 1 h,1 % tritonX-
100-PBS #% i 5 min, 3% BSA-PBS # 4] 30 min,
Prox-1 —3T (¥ E Abcam 2 E)JH 0. 2% Triton+1%
BSA-PBS % 1 : 500 L #5 B, 4 “C % H i 7% ; PBS iy
VEJG  EARIC —Hi (1 500037 CHEE 1.5 h; 5%
S R (T E Zeiss A ED WEL, YL PBS AU —30 R
7 %of FE

PEE R L1976 —) Bl BT 5 AL, @ AL R IW, 2N H R E 2R TS .



o 2342 - WREHDTA 2024 57 A% 40 5% 14 1 ] Mod Med Health,July 2024, Vol. 40,No. 14

1.3 Anti-KEENEZEHFRRZIAE-1(LYVE-1) 4
Mot Efbsg AN BT SRR 1.2 TR, 4% 2 R
% 2 h. 1% TritonX-100-PBS #% & 1. 5 min, 3%
BSA-PBS #} [l 30 min, LYVE-1 —#t (¥ [ Abcam
ZSED 0. 2% Triton+ 1% BSA-PBS # 1 : 100 H
PR 4 CHER 8 s —PUbric . o fBE WL 88 K Xt B[]
1.2 WiHeAE,

1.4 Anti-I% N A KE T 21K 3(VEGFR-3) 41 il
Ak MG SRR 1.2 SRR, 4 % £ B G
JG A EE 1.2 h,30 min,1% TritonX-100-PBS 4 )5
UM 1.5.5.0 min ERBEM 1.5 h.3% BSA-
PBS 4 )54y # ) 30 min 2 1 .2 h, VEGFR-3 —¥i
(¥ E Abcam) ] 0. 2% Triton+1% BSA-PBS ## (1 :
25).(1:200),(1 : 500 S dHM B4 ClHHE T
B ZHihnic | s Mg Koo BRR] 1. 2 TR .

1.5 AW (PCR) & NR)E R E KR
O 5 B BE L PBS PR, B RNA ] Trizol i85 (32 [H
Invitrogen 23 A)) ¥ Uit B 20 B4 B, 338 PCR 4% & #
PAVESL BT RIG 55 ChEERKEE, rH
21943 9 A : Prox1 (5'-GCCTAATGGTCTTTCAT-
TCTGC-3';5-TGGCCTTACAGGTCGAATTC-3");
LYVE-1 (5'-CTGCTGGAGGAAAAGTCTGG-3'; 5'-G
TCTTGATGTCTGCGTGGG-3"); VEGFR-3 (5'-GT-
GGGTGGGTAGTGAGGAGA-3', 5'-AGGTCATCTTC
GTCGTCCC-3),

RS

& 2 ANHREEERNKEMAE PROX1,LYVEL Rik

2.3 PROX1.LYVEl fl VEGFR-3 ¥ il PCR %
& iy%\rhﬁﬁiﬁ?%?ﬁﬂﬂ@ fy PROX1.LYVEL fil VEG-
FR-3 X 3 Fdr &9 mRNA #4 %k, PROX1I mR-
NA £k, LYVEL Ik Z, VEGFR-3 mRNA % ik
RS, LI 3.

Anti-LYVE1

xR
o -

2 % R

2.1 MBS WEE DB M s IR U R AR 6
ﬁ*ﬁ%ﬁfiﬁfﬂL TR A ULES , NI B A T PR A0
BE RHRLAERKRLE. WK 1,

B 1 AHRBEENREHABFSUE(100X)

2.2  Anti-PROX1.Anti-LYVEL fl Anti-VEGFR 3
AR G REfL A S8 E B0 Ibk B A5 T PN B 40 i mT DL A
M35 PROX1.LYVEL il VEGFR-3, K It # HAE
i ORI O At /B NS s R DT 2 L O O
DAPI # 44 ; PROX1 TEMIBE N RIL . ZA LR TN,
SR At AT e SRR B R R B 55 s LYVEL 72
Pl DX 38 ] D, 458 €2 20 ' R XoF 4 10 4 1A 5 B #5058 5 DL
K 2, PBS AR ) BE 40 i [R) 4% 4% 1 F #8048 0 28 ok,
Anti-VEGFR-3 07 & 41 i oK UL 2% (5. 298 %, e )5 3 ki
EEYET N Nl N S T i = 7 5 3 I N
VEGFR-3 ik,

S(EEBIR A 20 pm)

PP paorker PROXT  LYVET

VEGFR-3

& 3 AMKBEER KM PROX1I.LYVE] #1 VEGFR3
mRNA RikiER



HRELT A 20244 7 A% 40 %% 14 81 ] Mod Med Health,July 2024, Vol. 40,No. 14 e 2343 -

3 it it

PN B 440 M EL A 9 R A AR T RE L RE A8 A 1 4 ik
Z AR W W T OGS PN R AN IR L UE SE i ok
22 (B 5 2R BH bR B4 N e A it 2 k. B RTL ©
KL 150 P 3 DR 7R 90k O P9 R A0 M v ek, ooy
10 Al FH AR Ik L 4% 38 40 AR A L FH Bl VEG-
FR-3.LYVE-1,podoplanin,Prox-1, 83 £ i T A
s B Pk B R GRS g

AW 5T R FH 43 B F Ik EL 45 1 JRAR B 5% bk L G
4, A4S & mRNA i & 8 17K F, Prox-1 f1 LY-
VE-1 ¥ &5 W i, Prox-1 J& H Fi Mk — L% N R B 1
WV T N A AR Y, LY VE-1 255 CD-44 #H56
{14 0 S 2 F 3 T R T A A A b A N B 4
i B8 ok B 2 2R 5 R 2R T M M Y 6k LA P
M bR E WL A VEGFR-3, podoplanin #l DPPIV'",
Hr VEGFR-3 i B a3 H A1z H7E AR B
HR 22 YRR G 8 A AL 2 S G AR B R DL SRR
e 5@ PCR o] WL 35 H B W 55 F Prox-1 Ml LY-
VE-1, 45 & BEAEAH OCSCHk & ik I A gl VEGFR-
3 ANEEAE M Ik EL A5 T P B 40 B Bk A 2R AR B
TEANR KT A F BB AR 28 B Bl R — 28 5 A9 K [R) i
W RO ] 1 A BRI B AR PR T U6 B A P R Al Y
WISy TRk B AR I B aT WA, i,
LYVE-1 7E4MK & & - 1 B BL = 2% 35 10 76 B0 A4 B Bt
A R AR O P R A M BOIR S T R A A
AR X e SR B HAE M AR S ke E e, B
A B A SRR T I EL 235 170 96 EL 45 T 1 B 40 A T R X
ST Bl A LA ) D B AR, EE D R R 3 i
A 5 I BEAE B R Rk s

R R 3 B A, O B N B A R AR R O R
ALK THRE RS T, VEGFR-3 k1] LIEAT
P 158 - Rz 2 L WL L B2 4 B B B e I A . LY VE-1
W] DA IR T IE 5 52 00 9 B2 40 K LD R L
R B SR Y b B B H AT Prox-1 i oA 0L HoAt
YR F Tk, M R ik O 38 Y A 40 L A ok 04
KB ZE I AT I i LB R R S I R S
R R 2 R R EE X ST AR L AT L S
A ST bR B P B4R S % |

2% Uk

[1] SHIIYA T, HIRASHIMA M. From lymphatic
endothelial cell migration to formation of tubu-
lar lymphatic vascular network[ ] ]. Front Phys-
i0l,2023,14:1124696.

[2] FUJIMOTO N,DIETERICH L C. Mechanisms

and clinical significance of tumor lymphatic in-
vasion[ ] ]. Cells,2021,10(10) :2585.

[3] TAKEDA A.SALMI M,JALKANEN S. Lymph
node lymphatic endothelial cells as multifaceted
gatekeepers in the immune system[]]. Trends
Immunol,2023,44(1) .72-86.

(4] BERAE G, 6 SCR, 55, bk L A8 P B 4 i 7 ik
UL AR B i AR G TP i A o gk e [T ). AR 3
Bl 2, 2021,52(4) :253-258.

[5] WANG Y C,MENG W T,ZHANG H F,et al.
Lymphangiogenesis, a potential treatment tar-
get for myocardial injury[]J]. Microvasc Res,
2023,145:104442.

[6] CAO M,ONG M T Y,YUNG P S H,et al.
Role of synovial lymphatic function in osteoar-
thritis [ J ]. Osteoarthritis Cartilage, 2022, 30
(9):1186-1197.

[7] WANG P L, CHENG Y B. Gene expression
profile of lymphatic endothelial cells[]]. Cell
Biol Int,2011,35(12):1177-1187.

[8] CHUTIPONGPISIT K, PARACHURU V P,
FRIEDLANDER L T, et al. Immunohisto-
chemical and immunofluorescence expression
profile of lymphatic endothelial cell markers in
oral cancer[]J]. Int J] Exp Pathol,2021,102(6):
268-278.

[9] JABLON K L, AKERSTROM V L, LI M, et
al. Isolation and short-term culturing of prima-
ry lymphatic endothelial cells from collecting
lymphatics:a techniques study[J]. Microcircu-
lation,2022,30(2/3) :e12778.

[10] AN, B aTAE, g /I BRAIC Rk 0 48 N B
MY B AR R SO AT T RE Ry s [T ], th
IR 57 2 4l CBE 22 B 22 0D 5 2022, 43 (3 331-
343.

[11] TAKEDA A, SALMI M, JALKANEN S,
Lymph node lymphatic endothelial cells as
multifaceted gatekeepers in the immune sys-
tem[]J]. Trends Immunol,2023,44(1) .72-86.

[12] JALKANEN S, SALMI M. Lymphatic endo-
thelial cells of the lymph node[]]. Nat Rev
Immunol,2020,20(9) :566-578.

(Wi H 1 :2023-10-22 & H#1.2024-03-17)



	1 1
	1 2
	1 3

