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I IR SEDEREAS o] r-AFS 3 39) 585 L3y Furin, TGF-B
VEGF, netrin-1 K-35 B Furin 25 P1 i3 8hIX
12071410 C/T i 25 2 &YE Bt

Loy, FErER, RAFsR, k&, o CRYIT X AREROR, &K 518109)

# = BH 78T T ABEF2( endometriosis, EMT )R ] 7-AFS 4 #1 8 % o /& s AR % & 84 Furin ) P A K E-F-B
(tumor growth factor-B , TGF-B ) . f4 A& K H-F (vascular endothelial growth factor, VEGF ) Z At Z4h % F& B F -1
( neuron towards axon guidance factor-1, netrin-1) 7K-F & ik & Furin A P1 B 3§ R 12071410 C/T 4%.% % &, KT E

LRI RX EMT Aumtgrak e, Hik #2021 F5 A ~ 2023 F 1 AR T LERARKERAS ) EMT %4 102

]k EMT 40, FFAR3E -AFs 584 EMT 5 A 1 ~ LA 1L ~ IV 21, BB E B 2939 EMT & % 78 1) 4 *f &

20, KN BEER )2 R M % (enzyme-linked immunosorbent assay, ELISA ) #2374 Furin, TGF-B, VEGF % netrin-1 7K

T, IR R - SRR F R ABE4% RN % (reverse transcription-real time quantitative polymerase chain reaction,

RT-qPCR ) %#7 Furin & & P1 23 K 12071410 C/T 15,5 % A, R EMT 4% % & & Furin ( 140.84 +47.02pg/ml),

TGF- B (376.46 + 82.36ng/L) #= VEGF K-F (167.67 +53.02ng/L ) P 2% T A B 40 (55.49 +13.67pg/ml, 216.37 +15.04ng/

L, 102.27+8.45ng/L ) , ¥ netrin-1 7K F (48.37+15.20pg/ml ) B BA4& T x40 (165.85+15.63pg/ml) , £+ LA %

it 5 & L (=28.409, 20.347, 16.915, 36.653, 3% P<0.05) . 1l ~ IV #1 & # s # Furin (192.41 +20.62pg/ml), TGF-

B (452.61 +72.03ng/L) #= VEGF /K -F (201.84+28.0Ing/L) AR & T I ~ 11 4 (78.05+ 16.54pg/ml, 283.75+56.92ng/L,

126.07 £ 19.35ng/L ) ,  netrin-1 &-F (37.95+ 11.34pg/ml) A AT I ~ I # (61.05+£9.52pg/ml) , ZFA%TFE

SL (£=31.071, 18.054, 19.183, 21.625, 34 P<0.05) ., % Pearson/Spearman #8 % M5 #7 4 R % =, Furin 5 TGF-B,

VEGF &P Z s ko 2 B4 % (1=0.6149, 0.7526, 0.7905, 3 P<0.05) , 5 netrin-1 K-F 2 fita% (/=-0.6701,

¥ P<0.05) ., EMT 48% % Furin &A% P1 B3) X 12071410 C/T 4.4 TT A B A e T S5 L B FE (42.16%, 55.39%) ¥

2EHTARA (7.69%, 19.87%) , BT ~ IVHATT AR A T FA A B E (51.79%, 65.18% ) W1 ~ 1149 (30.43%,

43.48%) MR I G, 2FBEHFL%ITFEL (/=26.500, 46.472, 4.721, 9.626, 3 P<0.05) . EMT AR R A B A &4

i Furin R -F £ B A %3 &L (F=51.286, P<0.001) , H ¥ TT A KA & o3 Furin K-F (216.29 +68.53pg/ml )

R & T CC (83.04+21.37pg/ml) #= CT A B A (89.18+20.95pg/ml) , £ FAA %5 &L (1=27.146, 25.719, 3

P<0.01) , f2CC L5 CT AR A2 a £ F Lt FEL (1326, P>0.05) , &it EMT &F s iF Furin K-FH 25,

H5 TGF-B, VEGF, netrin-1 /K-F & & K5 2 — A0 %PE; FEA Furin A B P1 B3 X 12071410 C/T12. 5 2 % Ak

A, FF TT AW A & i Furin K- ZHEANE, Tk 5ERIEK EMT ZmA X,
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Analysis of Serum Furin, TGF- 3, VEGF and netrin-1 Levels Expression and
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Abstract: Objective To investigate Furin, tumor growth factor- B (TGF- ), vascular endothelial growth factor (VEGF),
neuron towards axon guidance factor-1 (netrin-1) level expressions and polymorphism of Furin gene P1 promoter 12071410 locus

C/T in endometriosis (EMT) patients with different r-AFS stages, and explore the correlation with the incidence
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of EMT in Shenzhen. Methods A total of 102 patients diagnosed with EMT from May 2021 to January 2023 in the People’s
Hospital of Longhua, Shenzhen were selected as EMT group, and the EMT group was divided into stage I to II group and stage
IIT to IV group according to r-AFS staging method. At the same time, 78 non-EMT patients were collected as control group. The
levels of serum Furin, TGF- 3, VEGF and netrin-1 were detected by enzyme-linked immunosorbent assay (ELISA), and the
polymorphism of the 12071410 C/T locus in the P1 promoter region of Furin gene was analyzed by reverse transcription-real time
quantitative polymerase chain reaction (RT-qPCR). Results The levels of Furin(140.84 +47.02pg/ml), TGF-
B (376.46 + 82.36ng/L) and VEGF(167.67 + 53.02ng/L) in EMT group were higher than those in control group (55.49 + 13.67pg/
ml, 216.37 + 15.04ng/L, 102.27 + 8.45ng/L), while the level of netrin-1 (48.37 + 15.20pg/ml) was lower than that of the control
group (165.85 + 15.63pg/ml), with significant differences (=28.409, 20.347, 16.915, 36.653, all P<0.05). The levels of
Furin(192.41 + 20.62pg/ml), TGF- 3 (452.61 + 72.03ng/L) and VEGF (201.84 + 28.01ng/L) in patients with stage III to IV were
higher than those in patients with stage I to II (78.05 = 16.54pg/ml, 283.75 + 56.92ng/L, 126.07 + 19.35ng/L), while the level of
netrin-1 (37.95 = 11.34pg/ml) was lower than that of stage I to II (61.05 + 9.52pg/ml), with significant differences (==31.071,
18.054, 19.183, 21.625, all P<0.05). Pearson/Spearman correlation analysis showed that Furin was positively correlated with
levels of TGF-B and VEGF and clinical stage(r=0.614 9, 0.752 6, 0.790 5, 3] P<0.05 ) , but negatively correlated with netrin-1
level (=-0.670 1, all P<0.05). The TT genotype and T allele frequencies at 12071410 C/T locus of Furin gene P1 promoter in
EMT group (42.16%, 55.39%) were higher than those in control group (7.69%, 19.87%), while the TT genotype and T allele
frequencies at stages III to IV (51.79%, 65.18%) were higher than those at stage I to 11 (30.43%, 43.48%), and the differences
were statistically significant (x’=26.500, 46.472, 4.721, 9.626, all P<0.05). The Furin level of patients with different genotypes in
EMT group was different (#=51.286, P<0.001), in which the Furin level of TT genotype (216.29 + 68.53pg/ml) was higher than
that of CC (83.04 +21.37pg/ml)and CT genotype,(89.18 +20.95pg/ml), and the differences were statistically significant
(£=27.146, 25.719, all P<0.01), but there was no significant difference between CC and CT genotypes (=1.326, P>0.05).
Conclusion The level of Furin in EMT patients was increased, and it was certainly correlated with the levels of TGF- 3, VEGF,
netrin-1 and clinical stage. Meanwhile, the 12071410 C/T locus in the promoter region of Furin gene P1 showed a polymorphic
distribution, in which the Furin level increased more significantly in patients with TT genotype, which may be related to the
incidence of EMT in Shenzhen area.

Keywords: endometriosis; Furin; tumor growth factor- 8 ; vascular endothelial growth factor; neuron towards axon guidance

factor-1; Furin gene P1 promoter; single nucleotide polymorphism
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EEZMEATE R — R I, TR A e
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14 4= K F F (vascular growth factor, VEGF )
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OBl 4 £ K 5, % VEGF HA XM

TAER, DA a5 0 TR . BFIT R,

netrin-1 KRG AT S350 EMT S35 1 4% 1 A= Fnin &
HAE R Mo Rk, ARBFFE XTI X EMT 1
4F EMT #.4 MLy Furin, TGF-B, VEGF, netrin-1
JKAF & Furin 5& A P1 JiF 3J X 12071410 C/T i 5 %
BT T X AT, BRI HAE EMT &9 4E
FHBL

1 MEl5H%E

1.1 ARt % YEE2021 455 H ~ 2023 4FE 1
I e XN R E B2 EMT 3 102 il
EMT 41, 4E#% 19 ~ 46 (32.57+5.94) %, WA
HE: OFA (FENIRSACEZIRTER (5 =) )
CLisWibriE; @2 B AR E; Ol RE R
FeH;, OFk=18%; OHLMAH . Hbkbr
HE: OO, FFE DIRESF SO QI
i QBEMINAESH#; @A F g,

OftA RN E; ©82diWitTE; @
NESHMEAHE . AN BRI -AFS 2%
EMT H:3% 50 M1 ~ T n=46 1) YAIIIT ~ TV #( n=56
1) o FAABESZAAE EMT B2 78 ] %t R4,
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AEHA 18 ~ 48 (31.82+6.15) %, YT SL itk as ey
DIReSEH . A Bt . b R AR R
BB . FFETiae & H 2 REs . ra it
EROE Y€ IEPCERY N (L AR Cibiint N iR LT
S BEAERE (W) [2022]%5 (014) 5) ],
FE BRI
1.2 MR 5EA  Furin i & ( BIFLEAE])
TGF-B, VEGF & ( LgEE/A A ) 5 netrin-1
& (Bio-vendor A ) ; AE275 4 A sy
A CERIIEFRZA R ) 5 DNA #EGLH & (IR
WAHEZAH] ) 5 ABI7500 §7444% ( 9E ABI AH] )
1.3 Fi&
13,1 FRACREE: FraWFIE X434 TR H 5 R E
S EERIKIL 2.0 ~ 3.0ml il A EDTA-K, $ii#EE NIk
%], HI7T DNA $2HUH; 53 3.0 ~ 4.0ml ## bk i
INATCHLEERE N, FE 30min J5 0B I, T
Furin, TGF-B, VEGF X netrin-1 7KF-05E .
1.3.2 Furin, TGF-B , VEGF X netrin-1 7K 5E :
4R FH B 22 W 6 ( enzyme-linked immunosorbent
assay, ELISA ) BEdbAT#GI, HAAERES IIAF &
T G o BT AR B 21T
1.3.3 DNA #2Hl: % DNA $EHEGAF] & B4 1
DNA, ¥4 &% DNA $#2 B S 1A 7E —80 °C Uk4S
W, BRI BRI UL 5 7 .
1.3.4  Furin 2 H P15 31X 12071410 CO/T i 225
PO RS 5% - SR 't i e B B I ]
(reverse transcription-real time quantitative polymerase
chainreaction, RT-qPCR ) X Furin 3& [A P1 Jii 3l X
12071410 C/T (i 2 0. O519iT: 1E
[514); 5°-TCAGGATGACAAACTGATTGAAAA-3,
JZ 10514 :5°-ATAGGAAGCCAGAGACCACCTC-3’;
QR IAZ: EIATL 2501, TapMan 23 IR |
SNP 73 RUREF RN 5| ) B W45 12.5 w1, DNA BAR
(20ng/p1) 2.0 w1, BZEMK 9.501; R FKEMF:
95 CHIZAEME 10min, #RJ5 LA 92°CAE T 155 — 60°CiE
K 1min — 72 C #EA# 1min, JZ Z G 43 K, &I
T2°CHEAH Tmin, $HAESIESCER [6].
1.4 %itFo 4 KA SPSS23.0 AT S 1147
Mre THECRBIAE R (%) o, 4l HECR
RS HHRVORILISME = AR (Xxs) FR,
PR FL R ¢ K50, 24 A Fe R F RS ;
AR H Pearson/Spearman 43#7 ;- it % VAl >k H
Hardy-Weinberg 73 #7. P<0.05 & 2 5% B A G it %
2 R
2.1 % 4 % % s i Furin, TGF-B, VEGF A&
netrin-1 7K “F b & UL 3R 1, EMT 4 & I I8

Furin, TGF-B J% VEGF 7K 3% %} 18 40 B . 71 5

1M netrin-1 7K FIL R FEAL, 2R BAGIEE L (1

P<0.05) .

x1 WA EEME Furin, TGF-B, VEGF &
netrin-1 7K FEEEE (x+5)

EMT 4 XA
T !
A (n=102) (n=78) P
Furin (pg/ml ) 140.84 +47.02 5549 +13.67 28409 <0.001

TGF-B (ngL)
VEGF (ng/L)

37646+ 82.36  216.37+15.04 20347  <0.01

167.67+£53.02  10227+845 16915  <0.05

netrin-1 (pg/ml)  4837+1520 165.85+15.63 36.653 <0.001

22 EMT 4 R F r-AFS % #1 # # f 7 Furin,
TGF-B, VEGF & netrin-1 7K F rb & W £ 2,
EMT 4 11 ~ IV ] & 35 Il % Furin, TGF-B K&
VEGF /K41 ~ WM B TF &, 1 netrin-1 7KF
MR REAL, =5 HAST%E L (¥ P<0.05) .
2% Pearson/Spearman #H ¢ M 43 A7 45 2R 2 /K, EMT
44 ¥ I3 Furin 5 TGF-B, VEGF /K R I &
I3 B E A 6 (7=0.614 9, 0.752°6, 0.790 5,
P<0.05) , 15 netrin-1 /K FEFAHE (7=-0.6701,
P<0.05) .

%2 EMT AARE r-AFs S E&E 75 Furin, TGF-B,

VEGF K netrin-1 7K FLEE: (x+5)
I~ 1111 I~ 1V if]

A (n=46) (n=56) t P

Furin ( pg/ml ) 78.05+16.54 19241+20.62 31.071  <0.001

TGF-B (ng/l)  283.75£56.92 452.61+72.03 18.054  <0.01

VEGF (ng/L)  126.07+19.35 201.84+28.01 19.183  <0.01

netrin-1 ( pg/ml) 3795+11.34 21625 <0.001

2.3 #4LE % Furin A P1 2 3) X 12071410 C /
TA%Z% % AMbs  EMT 4 I IEZH B 3% Furin 5
P1 )i 81X 12071410 C/T v 534K H CC, CT K&
TT 3 Fh 3L KA, %4 Hardy-Weinberg £ 56, 24 5%
Giit# & L (/=1.208 6, 1.0954, # P>0.05) ,
ol vy, BUE AR WA 1.

EMT £ #: 3 Furin 3K P13 /X 12071410 C/
T A3 0, TT F PRI RURN T 5407 35 PR AT >4 A ) L 2 Ptk
FhiEr, M CC PRI A C 257 FE PR AR I 8 B AR,
EZRAAGITEE X (4 P<0.05) , {2 CT FHA
Rz M2 R TEg i FE X (P>0.05) o WLEE 3,
2.4 EMT 48R Fl 1-AFS %-#1 % % Furin A P1 &
FH X 12071410 C/T 42,5 % Skrki  ULEk 4. EMT
ZH 1T ~ TV I 5 3 Furin 54 P13 311X 12071410
C/T Vs TT FEFRURN T A JERFCR L T ~ 11 3]
A THEr, T CC JER A C 450 JE PR AR B I [

61.05+9.52
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&, ZRBHEAG R (¥ P<0.05) , HCT

SRR Z 8] 22 5 TGt L (P>0.05)

CAACCTAACTCCACACTCACCCCAATAAATCACCAAA

N

TT FE[A#Y

CT AL 1Y

CC He[H R

B 1 Furin EE P1 B31KX r2071410 C/T i =il B

*£3  FHESE Furin EE P1 B3IX 12071410 C/T
IEBSMELE 0 (%) ]
EMT 41 X A

R (n=102)  (n=T8) £ F
AREA cC 32(3137)  53(6795) 23726 <0.001
CT  27(2647) 19(2436)  0.104  >0.05
T 43 (4216)  6(7.69) 26500  <0.001
)

(
RN ¢ 91 ( 125 (80.13)
T 113(5539) 31(19.87)
%4 EMT AAE r-AFS S HiE4E Furin EE P1 F3IX
12071410 C/T LR SMHELL B [ (%) ]

1~ 11

44.61
46472 <0.001

9.626  <0.05

HR (n=46) IH( ;:;)B;H 4 F
HERA CC 20 (4348) 12(2143) 5703  <0.05
CT  12(2608) 15(2679) 0006 >0.05
TT 14(3043) 29 (5179) 4721 <0.05
SN ¢ 52(5652) 39 (34.82)
)

T 40 (4348) 73 (65.18)

25 EMT 4 R B A& B A & % & Furin K -F b
3 EMT 4L [a] 3 R 78 2 35 i ¥ Furin 7K 722 5%
H A 43t 2% & X (F=51.286, P<0.001) , H
TT 3 K 8 117 Furin /K 3F (216.29 + 68.53pg/
ml) B & @& T CC (83.04+21.37pg/ml) FI CT %k
A (89.18 +£20.95pg/ml) , 2R3 HAG I 2#E L

(1=27.146, 25.719, Y] P<0.01) , {HCC 5 CT %
IR Z A 22 R o it E L (=1.326, P>0.05) .
3 itie

EMT J& EC 7E & W AR 3l 1 — B i BL 3 I

RIEVEEN, AL oy B, (B EAE
PR AR, WG IR b B RIONE S, BEE. A
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PR B R R G 2T RE L IS, E
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TR K AR AL B B+ B
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g, HARTTRES E . e i o 1
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—J7 11 AL o 247 75 1L VEGF, e 2 I 48 Fnph 288t
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PE ST Bedf i RO JJUREAE A8 47 1LY Furin ZK-F- B 2
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F 5% 38 IR & PR 4 4% 12 25 & 1E ( Primary Sjogren
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Thl f Th2 BUAH AP - J MR 40 55 B AH O R 1A )
AE 45 b5 A ¢; KOCYIGIT %5 U BF 5% #i%38 Furin /K
-7 SARS-COV-2 Y FH B B I, H 51 ™
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EEMEM. A, ZRIE R, EMT B34 I
Furin 55 TGF- B , VEGF 7K Kz Ilfi 43 52 1E ARG
X ZR W Furin ZKF- T 55 J5 AT B8 £ 2406 05 10 2 Fp R
PRI . RAPEN B 1 S E R A2 MR
HIARTTTAE EMT A0 A #VER . {H5 netrin-1 7K
A, XM netrin-1 ZKERERAE EMT &%
R B I A AR, (HPIRE Z T A BARAE
B 1 e 2 — 2R AT
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