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Abstract: Objective To explore the pathophysiological molecular mechanism of the up-regulation of CircPDS5B level involved in
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premature birth. Methods The placental tissues of full-term infants (Group 1, gestational age > 37 weeks) , late premature infants (Group 2,
34 weeks < gestational age < 37 weeks) , premature infants (Group 3, 32 weeks < gestational age < 34 weeks) and very premature infants
(Group 4, gestational age < 32 weeks) were collected, with 5 samples in each group. Total RNA was extracted from placental tissues for
CircRNAs microarray. The expression levels of the top 10 significantly up-regulated and top 10 significantly down-regulated CircRNAs in the
placental tissues were verified by qPCR. The direct binding relationship between CircPDS5B and heterogenous nuclear ribonucleoprotein L.
(hnRNPL) , as well as hnRNPL and hypoxia-induced factor-la (HIF-1a) mRNA were verified by RNA immunocoprecipitation in human
placental microvascular endothelial cells (WPMEC) in vitro. HPMEC were divided into Control group, Lenti-sh-CircPDS5B group, Lenti-sh-
NT group, Lenti-OE-CircPDS5B group and Lenti-OE-Vector group. The cells in the Control group were not transfected, and the cells in the
other groups were transfected with corresponding lentivirus particles respectively. The expression levels of HIF-1a and vascular endothelial
growth factor (VEGF) -A protein of cells in each group were determined by Western blot. Results The results of CircRNAs microarray
analysis and qPCR verification showed that compared with Group 1, CircPDS5B was up-regulated most significantly in Group 4 (P<0.05).
The RNA immunoprecipitation results showed that there was a direct binding relationship between CircPDS5B and hnRNPL, as well as
hnRNPL and HIF-lao mRNA. Compared with Lenti-sh-NT group, the expression levels of HIF-law and VEGF-A of cells in Lenti-sh-
CircPDS5B group were increased (P<0. 05). Compared with Lenti-OE-Vector group, the expression levels of HIF-1a and VEGF-A of cells in
Lenti-OE-CircPDS5B group were decreased (P<0.05). Conclusion Up-regulation of CircPDS5B level is involved in the pathophysiological

mechanisms of premature birth by inhibiting VEGF expression through hnRNPL binding and sequestering HIF-1ao mRNA.
Keywords: premature birth; CircRNAs microarray; CircPDS5B; HIF-1ae; VEGF-A
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CircPDS5B 5"-ACTTTCATGGACATGGACCAG-3’

CircPostn 5"-GCGCGGGCGTGCGAGCAGCG-3'
CircTlk1 5"-GCTTGGGATCTTTAAGTGAC-3'
CircCrim1 5"-AGCAGCCACCGCCGCCGCCG-3!
CircZfpm?2 5'-GCTTGCTCATCTCCGAACG-3"
CircElf2 5"-AGAATTCATCCATGCTGCTA-3’
CircRunx2 5'-CAGCAAAACTTCTTTTGGG-3'
CircCreb1 5"-CGTGGGGGAGAGAATAAAA-3'
CircSnx5 5"-GTTACAAGGCAACATGAAG-3’
CircGm20721 5"-CCGGTACTGCAGACGAAGTG-3'
CircRrbp1 5"-GTCCTGGAGGTGCCATTTCCC-3’
CircTrappell 5"-CTAACGGGCCTGGATGTAG-3'
CircMcu 5"-GCCGGCTGCTTCCCTGGGC-3"
CircGarnl3 5"-CCCTTTCTTCTTGTCCGTG-3"
CircEpel 5"-GATGAGTAAACTGTCGTTTC-3’
CircSenp6 5"-GCCTGACGGTCGCAGAGACC-3'
CircBne2 5"-CTGGTAAACTGCACATGTG-3’
CireXyltl 5"-GCGGCGCCGTGCGCCCGGAG-3'
CircTcf4 5"-GCTAAAATGCATCACCAACA-3’
CircAsxI3 5"-GTGCGGGTCACCGGGTCAC-3'
U6 5"-GCTTCGGCAGCACATATACTAAAAT-3’
HIF-1a 5'-CTGAAGTTTTTTATGAGCT-3'

5"-GCTCCTGAGGCTCCTTAC-3’
5"-CCTCCCCCTTGGGATCCCGC-3'
5"-GAAGAAAGAGAAAAGCAGA-3’
5"-CTCCCGGGAGGAGGAGGAG-3’
5"-GGCCGAGCCTGGCCAGCGGC-3!
5"-GAACCCATGGATACCTCTCC-3"
5"-GACGTGAGCCCGGTGGTGGC-3’
5"-CTAAATGACCATGGAATCTGG-3’
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5"-GACACTCAAACCTTGGGGG-3’
5'-GGAGAGCTGATCGAGTACCA-3’
5"-CTGGCAGAATTTGGGAGCTG-3'
5"-CAAATATTTTTTAGGACAAG-3’
5"-GAGGATCTGCCCGACCTGC-3"
5"-GTTTGTGTGCTCGCTTTCA-3’
5"-GCACATGCCTTGGATAAGC-3’
5"-GTCGTGTGGAATTTCAGCAG-3'
5"-GTTTTCACCTCCTGTGAGC-3'
5"-CAGAACCATCAATGAGATGC-3’
5"-CGCTTCACGAATTTGCGTGTCAT-3'
5'-GCTTACCATCAGCTATTTGC-3’
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F2 FHHARREMALASH EFART 10 CircRNAs BIRIEKF (xs)
CircRNAs Group 1 Group 2 Group 3 Group 4 F P
CircPDS5B 1. 00+0. 18 7.73+1.12° 9.28+1.34" 13.77+1. 67" 114. 40 <0. 001
CircPostn 1. 00+0. 13 5.56+1.16" 5.82+1.28" 5.95+1. 11" 32.49 <0. 001
CircTlk1 1. 00£0. 11 4.53+0.42" 6.57+0. 61" 7.14%0. 55" 214.30 <0. 001
CircCrim1 1. 00+0. 07 4.38+0.72" 5.71+0. 77" 10. 631. 16 155.50 <0. 001
CircZfpm2 1. 00+0. 27 3. 34+0. 88" 4.84%1.21" 5.43+1. 18" 25.28 <0. 001
CircElf2 1. 00+0. 06 3.22+1.08 2.67+0. 63" 4.35£1.37 13.56 <0. 001
CircRunx2 1. 00+0. 09 2.74+0. 64" 2. 88x+0. 42 2.91=0. 33" 29. 19 <0. 001
CircCrebl 1. 00+0. 12 2.33+0. 18" 3.24+0. 32" 3.46+0. 25" 141. 60 <0. 001
CireSnx5 1. 00+0. 08 2.47+0.22" 2.57+0. 18" 2.76+0.27" 98. 11 <0. 001
CircGm20721 1. 00+0. 14 1.87+0. 16" 2.38+0.27" 2.45+0.21" 66. 16 <0. 001
*:155 Group 148k, P<0. 05
RT3 HEEAPREHLF TR 104 CircRNAs FIFRIEKTF (xs)
CircRNAs Group 1 Group 2 Group 3 Group 4 F P
CircRrbpl 1. 00+0. 22 0. 16+0. 06" 0.08+0.01" 0. 03=0. 02" 95.75 <0. 001
CircTrappel 1 1. 000. 12 0. 37+0. 02" 0. 170. 04" 0. 07+0. 01" 254. 40 <0. 001
CircMcu 1. 00+0. 07 0. 73+0. 04" 0.22=+0. 03" 0.08+0. 01" 593. 80 <0. 001
CircGarnl3 1. 00+0. 14 0. 81+0. 04" 0.32+0. 05" 0.24=+0. 03" 133.90 <0. 001
CircEpcl 1. 00+0. 11 0.73+0. 07" 0. 82+0. 03" 0.16+0. 07" 138. 60 <0. 001
CircSenp6 1. 00+0. 07 0.92+0. 10" 0.73+0. 06" 0.47+0. 07" 56. 96 <0. 001
CircBne2 1. 00+0. 13 0. 46+0. 06 0.630. 12" 0. 54+0. 08" 33.10 <0. 001
CireXyltl 1. 00+0. 12 0. 64+0. 06 0.53+0. 02" 0. 17+0. 04" 140. 20 <0. 001
CircTef4 1. 00+0. 13 0. 62+0. 03" 0.22+0. 04" 0.07+0.01" 214.90 <0. 001
CircAsxI3 1. 00+0. 23 0.52+0. 02" 0.37+0. 07" 0.36=0. 02" 37.03 <0. 001
#1155 Group 148k, P<0. 05
Immunoprecipitation %& mm Control4{
& =1 Lenti-sh-CircPDS5B41
= .@2 N mm Lenti-sh-NTZ
= hnRNPL 10% Input 1gG & & oo 37 .
¢ ) ; ] Q o) oL | |
z (@) A% vV 'EJ 2]
= HIF-1a|—- —l #
4=
=
- gy
B2 RIP A5 ED I 46 T 45 5 [ VEGF-Al- - -l o
4 RIP 3£ 5§ iF BB hPMEC CircPDS5B 5 hnRNPL e
= 8 5 1 3 i S R GAPDH |y @D D | 0
hnRNPL 5 HIF-1a mRNA BB Z4 4 (xs) HIF-1o. VEGF-A
41 U6 CircPDS5B HIF-la mRNA . ,.,*:P <0.05 N
hnRNPL 1. 030. 08 7.34+0. 82 4.72+0.56 VEGF-A fj &% 7k$
P 0.7219 0. 000 2 0. 000 4 k&’ = Control4]
N } . ] =1 Lenti-OE-CircPDSSBZH
2.4 UK CircPDS5B LiF HIF-1o #= VEGF-A 89 & ik o Q»% ‘&’ Q?\@ 1.5 mmLenti-OE-Vector4]
. . N Q Al
Western blot 45 % i 75 , 5 Lenti-sh-NT 24 #H It , Oo“\@ \5’2\&39 @{»\‘ i e =
. . 1.0
—sh- 2H 4 - A B 4
Lenti-sh-CircPDS5B 41 4l Jffd 1 HIF-1a Fil VEGF-A [ 3% HIF_ml- S -l iﬂf
KK T8 (P<0. 05) 55 Control 24 . , Lenti-sh-NT VEGF-Al- — -l F0.5-
a0
20 4 2 R =
A rh bR 48 b 22 5 L g it 2 L (P>0.05) , GAPDHl---l R o
RN HIF-1a VEGF-A
2.5 it &k CirePDS5B 474 HIF-1af= VEGF-A ¢ & A LiP<005
> = U = Y N \ . . —t
- aes bare ? o 2 E4 Western blot Ul & it % ik CircPDS5B &7 /& HIF-1a 71
Western blot 45 % i 7/~ , 5 Lenti-OE-Vector ZH #H VEGF-A B R i%k 7k F
F , Lenti-OE-CircPDS5B £H 4il Jfd 1 HIF-1a F1 VEGF-A
3 itie

(ESN
OE-Vector 2 40 Jifg " I iR 8 5 22 5% E 40 1T
(P>0.05), WK 4,

IK - FEAG (P<0. 05) 5 5 Control ZH A L , Lenti-

w2, 35:
- &

FATSC T CireRNAs 32381 22 53 5 1 A9 BLA=
HALH 5 ZR i OO ST RS IR A MRS . A



BB G A S % ] REG ANAT OPER SURG 2025,34(8)

http://www. jjssxzz. cn 673

IR, AT A UG S AL 80 (1Y) CireRNAs, A ]
AR LIRS 2 CireRNAs (9 33574840 B 35, e
& HT 10457 R ATET 10452 T A9 CireRNAs , Ui B 3%
Y6 CircRNAs 2 5 T 5= 1) &Ll . ©F il s
CircPostn 7 K Jit £ 41 g I v 3 48 9415 miR-219a-2-3p/
STC1 il ] ¥ VEGF-A 43 WA A2 2F 3 28 1 45 1 % B
CircTlk 1 18 i miR-136-5p/Bel2 15 5 4l 2% fift S8 -4 ¢ 45/
PR E TN /NG LA, i
CircCrim1 fi% 3 34 18 1 miR-455-3p/Twist1/VEGFR2 %
| A A B AZ B T BT R P I R /N R TR
AV A S0k 2 A 7 T 248 A A0 WA R 3 3 A% 38 CircEpel F1
ACAR /DN T 240 A ML/M2 AR Ak L 0 A DA 2
VLA FE A6 A9 2 2 LAY CircRNAs (CircPostn,
CircTlk1,CircCrim 1) I T JH#% CircRNAs( CircEpel )
Y SR AE K AEMLHIAE OC o FE 1) J2 CirePDSS5B,
i3 5 hnRNPLAH EAE I VEGF-A 23 , 78S ifi A<
Fh i 505 I T A2, CirePDSSB 7K S F AR il i
microRNA-223-3p/NOTCH2 fli 2 38 Bl ifi 4 2 v s 1 45
AR LS i B X BR AL A B, H AR A el
A R ANA I A 34 CireRNAs &35 8 3% E i, H
o kA9 35 CirePDS5B!!, DA CircPDS5B fig % 1 1 417
il VEGF-A 19335 , 2 5 48 A5 BAH 4 F A4 2 ad
o CircRNAs ¥ JE R 22 1838 o AP AL, —Fh 2 52
4 miRNA WEAR A, P87 HE 5L I mRNA (323K 5 ) —Fil
&3l 1o RBPs £ 25 6 B B A S AL Sk R 7 1 T
T B P mRNA B3R 15 . A5 L B, CircPDS5B i
i hnRNPL F2E 45 65 1 B8 2§ T HIF-1a mRNA , fifi H G
%5 RNA R & W R0 AR 45 A JF & 15 8 HIF-1a
HH.

H Ak g £ 8, & A 5= AL v] iE A4S 75 ML
£ 1 () B AL AR L P e S BIL AR L A E AL
F P B Dy RE B A5 200032 48 2 AN R AL ) e, Hovp
VEGF J& I8 LIS A& & 1Y OS5 7, HoKE T &
I3z Fa AN BATL I BOUG £ D) e B i i) 31 28 J5 R 22—,
HrE UG A4 VEGE ik A T2 A L4
8 VEGF M4 R E-1 (angiopoietin—l ,Ang-1 ) M/
B A K R 7 [a] 3R AR A S (PDGF-AA) | AT 4
Y i A 4 PR T a FRSCET 4 40 A K PR b SR 0 A A
B R 7K LB I fob 3 AR, R
P B0 A A A B & E R T Y DGR I S T 5 R
77 KU G IAR G, i A 1 L2 VEGF 05 %
22— BRI A R OCHEE T . SRR,
55X BERLAH B, 7 491 B 5 A1 8 il b i 8 AR 4
TR B TR, PTG AT ReZ i 80U
RSV SR AR, -1 o/ 25 1 0 B/ HE RIS 334

Mg e R R 3G, A SR I AR Y. HIF-1a 02—
PR S5 S OSSR 7, 2 5 P AT iR & iz
P S R BEAL ] . IR AT HIF-1a %35 LD
A 5 K B JE 4% 15 RNAs LncRNA-HEIPP, {# /> RNAs
miR-126 F1 miR-210, LA & CircRNAs Circ_0090100.
CircPCNXL2 , CircPAPPA2 25 1 3k Fill, 80 5 2
20 HfL1R 28 N R E B Dk B BB AR, R R
J& T HIF-1a/Notch I/ETBR f 235, S E T 72 N Y
RZEFNMA AR, FESe IR R = Jo It & =i
IML3E 1, HIF-1a 1 A R -6 K V-2 B E T2 A
PR AR /N BT SR U AT iR I R Y
B AEHE I0 T R LR HITF- 1o 8 25 F KSR,
il HIF- 1o A5 18 TollBE 244 4 330 T s/ Jifs 28 i i A5
PNz AR T RO i A A Y. R UL, IR A B AR 2
J HIF-1a 235 F 8 . HIF-1o J& %5 5% VEGF-A i
B SRR ARG/ T I HIF-1a 3R 55 A Bl
J5 3 35 55 5 VEGF B I 4 gL fE 480, ARAFF A R,
FI% CirePDS5BIAME T hnRNPL 5 HIF-1ae mRNA B9 %2 58
S5 6 RO H Y B SR L B T T 2 Ui S HIF-1a
mRNA, P HIF-1a A9ZIE  BE M VEGE-A B 5% 5% 5 i %
ik CircPDS5B 34 /i1 T hnRNPL 5 HIF-1a mRNA 55 €
o5 4 Ak B VR, b T U B HIF-1a mRNA, T
HIF-1a 7535, 1 VEGF-A 194555 . Pt AT DAHENT
&5 F CirePDSSB # ik LR, il T HIF-1a () 5
ik, T VEGF-A 1% 5%, AT 5ES 5405 B 45 &
Ao SRR T B AN K T ST IR AR S 4N
JOAEAY” i — DRI AU 5 2 319 CircPDS5B K1k
R SRR FH IR 1, D R ELAA R 1 ML

Zi b R LR ZUP CircPDSSB 7K - ik 3
A, I35 3 hnRNPL B2 5E 454 FIBE 25 HIF-1ae mRNA
T VEGF-A %% 52 5 16 ) LR i s B AE FRAIL ]

a4

[1] Creswell L, Rolnik DL, Lindow SW, et al. Preterm birth: screening and
prediction [J]. Int ] Womens Health, 2023, 15: 1981-1997. doi:
10. 2147/1JWH. 5436624.

(2] A%, T A, BARAR, A5 A8 S PRI i 1 32 2 B0C7E O AR
AR AR AR B LG = A i R (0. S BE 2 ki, 2023, 39
(16):2116-2121. doi: 10. 3969/j. issn. 1006-5725. 2023. 16. 018.

[3] ER/NEG 5/ INEE  JRI46M , A L 07 i3 i AU X 3 43 BT 2% Nomogram
TR R ). b B A AR, 2023, 15(3) - 7881
doi: 10. 3969/j. issn. 1674-4020. 2023. 03. 18.

[4] Raia-Barjat T, Chauleur C, Collet C, et al. EG-VEGF maternal levels
predict spontaneous preterm birth in the second and third trimesters in
pregnant women with risk factors for placenta-mediated complications
[J]. Sci Rep, 2023, 13 (1) : 19921. doi: 10. 1038/s41598-023-
46883-6.

(5] h ol , SCLII. -l A7 400 28 (0 1 A PR RNA 3R 3K 33% M S50 1%
A 4k (0], JHEER 24,2023, 51 (5) : 513-517. doi: 10. 11958/



674 B G A %% ] REG ANAT OPER SURG  2025,34(8)

http://www. jjssxzz. cn

20221313.

(6] BRakd , mt & . POk RNA—e T4 b i 8 M L], o
s 50 FAEY AR, 2024,40(2) : 214-222. doi: 10. 13865/j.
cnki. ¢jbmb. 2023. 08. 1091.

[7] Zhou Y, Yu Z, Wang X, et al. Exosomal circRNAs contribute to
intestinal development via the VEGF signalling pathway in human term
and preterm colostrum[J]. Aging (Albany NY),2021,13(8):11218-
11233. doi: 10. 18632/aging. 202806.

[8] Mao X, Guo Y, Qiu J, et al. Next-generation sequencing to investigate
circular RNA profiles in the peripheral blood of preterm neonates with
bronchopulmonary dysplasia [J]. J Clin Lab Anal, 2020, 34 (7) :
€23260. doi: 10. 1002/jcla. 23260.

(9] TS, B8 % 5k vk, % . A F 2 35 circRNAs m6A H1IEAL
B A i v g T /N B R B PE EE PARIE S () ). (R A R, 2024,
44(2):63-76. doi: 10. 16469/j. css. 202402006.

[10] Kuang L, Lu A, Yao S. CircTLK1 alleviates oxygen-glucose
deprivation/reperfusion induced apoptosis in HK-2 cells through
miR-136-5p/Bel2 signal axis [J]. Ren Fail, 2023,45(1) : 2236219.
doi: 10. 1080/0886022X. 2023. 2236219.

(] e, B9 d7 . % 5,45 BUFMESET FO IR 13l i #% e-JUN/
VEGFR2 {55 1 8 4 910 L5 1 8/ e R ()], i , 2023, 42
(1):21-38. doi: 10. 20124/j. enki. 1000-467x. 2023. 01. 002.

(120 JRAAT, BUIR , e, 45 . J6 T 0N " BB AR I SN K L5 ]
IR BRI B3R )], P P 268, 2024, 49(1) £ 55-61. doi:
10. 19540/j. enki. cjemm. 20231009. 401.

[13] Jiang Z, Jiang Y. Circular RNA CircPDS5B impairs angiogenesis
following ischemic stroke through its interaction with hnRNPL to
inactivate VEGF-A [J]. Neurobiol Dis, 2023, 181: 106080. doi:
10. 1016/j. nbd. 2023. 106080.

[14] Kui L, Li Z, Wang G, et al. CircPDS5B reduction improves angio-
genesis following ischemic stroke by regulating microRNA-223-3p/
NOTCH?2 Axis[J]. Neurol Genet,2023,9(3) :200074. doi: 10. 1212/
NXG. 0000000000200074.

[15] Zuo L, Zhang L, Zu J, et al. Circulating circular RNAs as biomarkers
for the diagnosis and prediction of outcomes in acute ischemic stroke
[J]. Stroke, 2020, 51 (1) : 319-323. doi: 10. 1161/STROKEAHA.
119. 027348.

[16] Vidal MS Jr, Lintao RCV, Severino MEL, et al. Spontaneous preterm
birth: involvement of multiple feto-maternal tissues and organ
systems, differing mechanisms, and pathways [J]. Front Endocrinol
(Lausanne),2022,13:1015622. doi: 10. 3389/fendo. 2022. 1015622.

[17] F o5 23, 30 SR, 45 4B IR T R D7 i S L7 & 25 M7
%f Ishikawa 411}l miR-140-5p/VEGF {5 538 K 10550 [J]. P2y,
2024, 46 (8) : 2756-2762. doi: 10. 3969/j. issn. 1001-1528. 2024.
08. 044.

L18] Mg, 2= M. MR A KIS IEIRA R 45 R Tk [T ].
o 1l R B K 2E 2 4R, 2023, 57 (1) ¢ 74-78. doi: 10. 3969/j. issn.
1672-4194.2023. 01. 015.

[19] Grodecka-Szwajkiewicz D, Ulanczyk Z, Zagrodnik E, et al. Differential
secretion of angiopoietic factors and expression of microRNA in
umbilical cord blood from healthy appropriate-for-gestational-age
preterm and term newborns-in search of biomarkers of
angiogenesis-related processes in preterm birth [J]. Int J Mol Sei,
2020,21(4):1305. doi: 10. 3390/ijms21041305.

[20] Elphinstone RE, Weckman AM, McDonald CR, et al. Early malaria

infection, dysregulation of angiogenesis, metabolism and inflammation

across pregnancy, and risk of preterm birth in Malawi: a cohort study
[J]. PLoS Med, 2020, 16 (10) : €1002914. doi: 10. 1371/journal.
pmed. 1002914.

[21] Hussein S, Ju W, Pizzella S, et al. Reduced expression in preterm
birth of sSFLT-1 and PIGF with a high sFLT-1/PIGF ratio in extracellular
vesicles suggests a potential biomarker [J]. Front Endocrinol
(Lausanne) , 2022, 13: 1024587. doi: 10.3389/fendo. 2022.
1024587.

[22] Liu X, Wan J, Wei M, et al. Edaravone protects trophoblast cells from
hypoxic injury in preeclampsia: inhibition of the PI3K/AKT pathway
as a promising therapeutic approach [J]. Immun Inflamm Dis, 2024,
12(12) :€70097. doi: 10. 1002/iid3. 70097.

[23] Frazier S, McBride MW, Mulvana H, et al. From animal models to
patients: the role of placental microRNAs, miR-210, miR-126, and
miR-148a/152 in preeclampsia [J]. Clin Sci (Lond) , 2020, 134(8) :
1001-1025. doi: 10. 1042/CS20200023.

[24]Sun N, Chen H, Ma Y, et al. H3K4me3-mediated upregulation of
LncRNA-HEIPP in preeclampsia placenta affects invasion of
trophoblast cells [J]. Front Genet, 2020, 11:559478. doi: 10. 3389/
fgene. 2020. 559478.

[25] Shan Z, Zhou L, Ma Y, et al. Circ_0090100 induces AHNAK
expression to inhibit trophoblast cell proliferation and invasion and
accelerate cell apoptosis by segregating miR-139-5p in preeclampsia
[J]. Hum Cell, 2025,38(3) : 67. doi: 10. 1007/s13577-025-01185-z.

[26]Xu H,Qu X, Wang X. CircPCNXL2 promotes preeclampsia progression
by suppressing trophoblast cell proliferation and invasion via
miR-487a-3p/interferon regulatory factor 2 axis [J]. J Hypertens,
2025,43(1):152-162. doi: 10. 1097/HJH. 0000000000003887.

[27] Liao W, Zeng H, Jiang X, et al. CircPAPPA2 plays a role in
preeclampsia pathogenesis via regulation of the miR-942/miR-5006-3p
[J]. BMC Pregnancy Childbirth, 2024, 24 (1) : 414. doi: 10. 1186/
$12884-024-06560-6.

[28] Yu N, Wu JL, Xiao J, et al. HIF-1a regulates angiogenesis via Notch1/
STAT3/ETBR pathway in trophoblastic cells [J]. Cell Cycle,2019, 18
(24):3502-3512. doi: 10. 1080/15384101. 2019. 1689481.

[29] Akkaya Firat A, Alici Davutoglu E, Ozel A, et al. Hypoxia-inducible
factor-la, hepcidin and interleukin-6 levels in pregnancies with
preterm labour [J]. J Obstet Gynaecol, 2020,40(6) : 813-819. doi:
10. 1080/01443615. 2019. 1672141.

[30] Cristancho AG, Gadra EC, Samba IM, et al. Deficits in seizure
threshold and other behaviors in adult mice without gross neuroanatomic
injury after late gestation transient prenatal hypoxia [J]. Dev
Neurosci,2022,44(4-5) :246-265. doi: 10. 1159/000524045.

[B3U] VAR, B Z8.B 728,48 NIA B miR-182-5p /- HIF-1a
I8 X AR S S R S SR AN AR Y A TS PR R R [T ], S R
A%k ,2023,39(15) : 1869-1875. doi: 10. 3969/j. issn. 1006-5725.
2023. 15. 003.

[32] Mou YY, Hu YQ, Xue GL, et al. Glioma angiogenesis is boosted by
ELK3 activating the HIF-1a/VEGF-A signaling axis [J]. BMC
Cancer,2023,23(1):662. doi: 10. 1186/512885-023-11069—w.

[33]Ma QY, Xu XY, Zhu YZ, et al. Artesunate inhibits vasculogenic
mimicry in choroidal melanoma through HIF-1a/VEGF/PDGF
pathway [J]. Acta Histochem, 2024, 126 (5-7) : 152174. doi:
10. 1016/j. acthis. 2024. 152174.

(il - B )



