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3R IZITNIR RNA HIPK3 Pl K 5R /I B J5a 48 ReL il 1K RO BF 32

Ji b X

HE HH  BITHOR RNA [R5 AR TR 2 R 3
(circHIPK3 ) 5K B/ME BT (RM) AL R, ik
WA ERSE RM Z0H, I BB AL A3 Dy 1E 5 20 A S0 0 5/ T
(OGD/R) 4, RT-qPCR 4 i 4 ZH 4H il N circHIPK3 3R A 7K
e, PHEEA M Z PR circHIPK3 18R 8k, 8
1 5 (OE) 4L AN FAMEXT I8 (NC) 41, AR 40 2¢ )6 3 5 5 B e 5
RM i it e R e A2 B0 (MOT ) | R JFH I 8 B 3R i e A e R 3k
circHIPK3 B RM ZHfifl, % OFE £ F1 NC 4140 i & T OGD/R
AP IR Western blot A5 I 45 21 20 i v /0N g 52 448 J 3 £k
PGB P ESAE S HHEI> T 1 (Tba-1) R SRFEIN 132 14 it
FIEM 5L 5(CD40) FRibsK -, it circRNAdb $H8 & 4 #r
circHIPK3 BHi% 8 FHERE , B H cireBank Fll Starbase $45 72 1
M circHIPK3 TR 45 4 (074N RNA (miRNA) . &8 HiF
WAL, 0GD/R 41 RM 40 circHIPK3 (193835 /K- ik 2%
TW(P <0.000 1), 7 L XF 25 5 1E#, I 2 cir-
cHIPK3 3 KA 1 400K . B RM 41 g e MOI = 80,
DL 2 peg/ml IS8R 15 B F8 0 1 235 circHIPK3 Y RM
4, RT-qPCR &5 WoR, OF 440 M cireHIPK3 2345 7K
S NC 4H B Z IS (P <0.01) . Western blot 25 % 7~ | 78
OGD/R 552444, OF A4 Tha-1 A1 CD40 & [R5k
A NC 2H 5B AR (P <0.05) o & M BT o, cir-
cHIPK3 EA5 2 A~ NFRAZ AR IE AN S (IRES) 1 1 ASTF80
BEHE( ORF) , I 4w i 404 A& FLBR 41 LW £ B, miRNA
ZEE M R circHIPK3 AT BE 5 8 M H#IL[H] miRNAs 454 .
hsa-miR-3529-5p , hsa-miR-379-5p | hsa-miR-506-3p | hsa-miR-
33 . hsa-miR-450b-5p . hsa-miR-551b-3p  hsa-miR-193  hsa-miR-
508-3p, ZEit 1 Fik circHIPK3 &1 H] OGD/R 5 S 1
RM 4} 35 1k | cireHIPK3 7 4 1 22 1K 38 B, 7T fiE i 43 if7 48
miRNA ZHETIRE,

F4BIA  circHIPK3 ; FRAR RNA ; /)N 5T 4H 0 ; 4005 30 25/ 7
18 EE

FESES R722.1
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AN S PR 2 R G R B AN, S
SMABOIBERE RIER Y SEAYHEHRT L NR
J5T 4 M A A 5 18 P 28 4 R 2 S St it 1 A 4 5
(hypoxic-ischemic brain damage , HIBD ) ) 5 225 F
FEmh2 T BRI VR AR /N 5 40 3 Ak ) 3
PLEIXS T HIBD BYBhiREA T EE R L,

PR FIR RNA (circular RNA , circRNA) A
FE A ) B /N S5 40 B 3% £ R AL A B2 A RIS i
cRNA J23 o oA 8 1 )2 A H2 8 B P 28 RNA 43
¥, BA RS I AU R R A WA a] e
PRAFAERRAE, £ 2 I AR A 8 48 miRNA | 4 1% 2 A
g4 =51 JHGAH 3 3 cireRNA U ¥ & 90 78 200 31
25/ E 1 ( oxygen-glucose deprivation/reperfusion
OGD/R) JG LAY K F/INBE BT (rat microglia, RM ) 2 g
i1 circHIPK3 B & T, 278 circHIPK3 W] BEZS 5
OGD/R IS 19 RM 41 fu 1% 1k, STk’ [l o 43 #r
cireHIPK3 7E 2 R g th A 5 4E T, U 2 75 i i
o GFLARIE B R RSB SE . circHIPK3 1845
miRNA {320 LB i P i 4 47 R0 4 AR
i1, circHIPK3 38 32 5 15 miR-124-3p/STAT3/NLRP3
W EORAR 2 G RE " . SR, circHIPK3 5 RM 41
MRS ALY O R B AT AN TE R, PRI, 32052 563 ) 12
JREEN T circHIPK3 J& Y% RM 4 il , W58 0 3R 5k
circHIPK3 % OGD/R 55 RM 40 0 3% AL (9 520, N
PE—HF5E HIBD a2 RM 20 i 3% Ak i 7 FH AL I
PRSI

1 #BE5HE

1.1 EEZMR KREUMEE4M 293T ARE L
FZAMAEIA H 65t BNCC 227l ; DNA ladder Marker I
H 2£ [E Fermentas 2\ ) ; GV689 X {4 JAge I/BamH 1
WY  pHelper 1.0, pHelper 2.0 g B -7 7 2L 5
P2 B ARAT BRI 5 5 1 e b T B A= 0 5 8 33
EHEIA F )M FE H BN T ; Taq polymerase 1 H I 5K
Sino Biological 23 F] ; S % sk F H A Takara 23
T ;In-FusionTM PCR Cloning iR5F) & H 5 [ Clotech
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o] s BURCH A S8 A 55 Promega 24 F] ; RIPA
24 BCA I & W H EiFSR m RAEVHEAA
PR/ H] 5 Iba-1 ,CD40 ,GAPDH HediifAF1 HRP #ric il
FPre il B #7 ABclonal /A F] ;2 x Syber Green
qPCR Mix( With 100 x ROX ) Il [ B 50 375 JBU A= W 4
RS H] BRI DNA DGR & F A6 5T RAR
HAb /N T, 2720 thermal cycler PCR NS AREESEE| Ap-
plied Biosystems /A Fl ; positive clone |5 H A3 2=
W HE R S F 58 I TCL-16G-A 5 3 B O #L.
ABI3730 W 7 A [ 36 [ 38 B0 6t R BB 2 W
DNA H 3k B 3£ [ BioRad 23 7 ; Tino-2500 % i
PREDUSIENRISN YN

1.2 ## OGD/R #E AKX RM 41 i
T2 6 fLAk ,24 h J5 PBS W UE2 IR, sl Jopi 97 5L
(REIREITE) BT 95% €O, .5%N,.37 CH4h
J& ,PBS VTR 2 WK, S 10% R A- s 1% 1 -
BERE R DMEM K373 7€ 37 °C 5% CO, %4
I 24 h )5, A0 S 90% |, TRIzol A HEHL RNA
G4 8 cDNA J§ PCR:94 °C 2 min;94 C 30 s,
57 °C 30 .72 °C 30 s,40 ME¥# ;72 °C .5 min; PCR
P17 1% BEREWEEERCHEA THIVK . 51 ILER 1,

*1 1EAXSIMFF

Pay SIITEI(s'3)
circHIPK3 ~ F; TCGGCCAGTCATGTATCAAA
PCRB|#  R: TTCACACTACAAAAGGCACTTGA
GAPDH F: CAGTGCCAGCCTCGTCTCAT
PCREI¥  R: AGGGGCCATCCACAGTCTCC
circHIPK3 ~ F: CTCCCCACCATCACTTTTTAGGTATGGCCTCACAA-
FEYI5 19 GTCTTGGTCTACC
R: AACTTGGGAAATTCTTTTGTACCTATAGTACCGAG-
ATTGTAGATAC
FEHFR  F: CTCCCCACCATCACTTTTTAGGTATGGCCTCACAA-
KESY GTCTTGGTCTACC
R: ACATCACTTTCCCAGTTTACC
ACTB F: GGCGGCACCACCATGTACCCT
qPCRII¥  R: AGGGGCCGGACTCGTCATACT
circHIPK3 ~ F; TCGACAGCCATACAGGGTTA
qPCR 51% R CTTCGTGGAAGGAAGAGGAT

1.3 BHARNHEMEE

1.3.1 B ARMGARY BFEARERKL R
it circHIPK3 JF 8 THA B | W4T PCR ¥ 14 (%
1), B 7= AT 1% B B W 6 i F UK 0 e 1mT i
GV689 AT M ABRHil 4 VI Age 1 Fl BamH 1,
37 C 3 h, SWAKZR 10 x CutSmart Buffer 5 pl,
GV689 ki gk Ak 2 wl, WUIEES 1 ul, ddH,0 %2
50 wl, EEUI=Pr e sk Uy e ik, R Eiik S5

PHGEEFR IR 1 2 2 BEJREE 37 °C [ 30 min Ji5, VK
KIEH 5 min J5LEIAL, 10wl SOSYIINAK
B DH5a 1, K F 30 min;42 °CHUE 90 s, vkk
2 min JFAA LB K5 323€,37 CHEKRFE 1 h, ¥
PRSI IRIRAE & e 5 R A 1,37 C b b
It WY G EALR N, SEIASN AL, BRAF EE A
1.3.2 F4R46 PCR 52 N FFthit &It
B A TR PCR 519 (£ 1) , PRIBCRA B 7% 2 52 Hi
B il 4514 20 wl e Ak & Hr, Hidp 2 x Taq Plus Mas-
ter Mix 10 wl 319145 0.4 pl #1 ddH,0 b2 RS G
PCR AU N, i b MR AL TR T &
AR R 1 LB 1 973,37 CH i85 DNA
7, 455 5 B R SR X AT, DS T Y TR IR
Ty LI 5 ORI 5 e B T RS2 5550
1.4 ERSHFEERRZFEEMNE HEK-293T 4i
ML 10% I3 )3 3R 3L PR R A A% R 5 x 10°/
15 ml #EF T 10 em B3R ML %5 EE 31K 80% ~90%
BEYY REULET 2 h Ok TOME SR 3R, KRR
GV689-circHIPK3 i 41 it #r 15 5 5 4 2% il By o Aor
Helper 1. 0 F1 Helper 2. 0,352 20 .15 .10 ng 5%
JuilFR AT, 1 ml VAR R, Z i 15 min J5 35700
FE IR 37 CHiF% 6 h )5,y DEME 1537 48
~72 h, ARAEAHMOIRES ek 48 h J5 WA e L 5 20
Jio 35,4 °C 10 000 r/min B5.L> 10 min; it 3E 1%
T 4 °C 25 000 r/min Z5.00 2 h, 7 BB
PRAFI R ,10 000 r/min B> 5 min, B 7E &
A7 -80 C,

P BT B R SO ik, K 293 T 4 it B
FL4 x10* 4~/100 pl #5296 fLAR,10 1~ EP 445
P 90 wl JCIMTEHEFREE, W RR o S 1 4
EP 4 JRAIHL 10 wl INASE =AY EP 45 R,
FHATIFR B RV O 40 90wl B5 373 24 h J5,
A 100 wl Ji 323, 4 d J5 WER 4k 296 e Rk 1 Il
HRAE A 2R BRI L = SEGAN A o 22 R
1.5 REBRLSHMERRSIFIE RM 4L
TR T A AL, e GO R I8 i 5 e e T
PRITIHAE RM A0 (9 fe A B g 2 1 . AL
96 LM ,37 °C 5% CO, FE:FE, BB 3 MR (10/
50/80) JERYLZH(MOL) 4, B 48 h J5 , LRIk
FRER R, PO0 W AMEE S B AR B e fE: MOL
I SRR S AR . 72 h SRR 2 g/ ml R
B R BEFRHLI e PH A, i 0 AR SR s B L
20 it 25 5 90% |, WLAE 75
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1.6 circHIPK3 i$ & A H RM il RT-qPCR £
E KSR OF 4UF1 NC 4, Horp e 25 38k
S NC 41, M4 90% Ui sk 6 FLAH 4,
TRIzol i $& MU &L RNA, 2 ¥4 5% ¢DNA J5 #4T RT-
qPCR:95 °C 305,95 °C 55,60 °C 5 s, 3L 40 MEIHR,
GAPDH NN S, 2 -8 1S 3L PRUAH G 6 5k i, S0 40
HE 3K, 1R,

1.7 Western blot # il Iba-1 1 CD40 &i%X ¥
OE 41 NC 4 T OGD/R T % Control £H 41 fifg
PEATHE SR RIPA AR BURE 4, BCA kT A E
T30 pg B, 12% 3R 79 M 0 B 958 e v ik, 1
B FE,TBST vk ,5% MRS Wik £1H] 1 h, —Hi 4
CHFF 1 . ha-1 (1 : 500) ,CD40(1 : 500) .GAP-
DH(1 :5000), TBST ¥t 3 &, i A HRP #5ic Ll
FHRP(1:10000) , = RHFEH 1 h, TBST ¥k 3
i Pk, ECL Ak A OGO, 8 1] Image J #XAF53Hr
T 500 IR B, GAPDH E K N 2, 114 Iba-1
CD & FAAHXT IR E

1.8 %it= 4 #E M GraphPad Prism 9.5 #
YPBARHATEIT 0T, G5 D x 25 FoR, BTS2
Yydsg 3 AR LR ¢ K S0 sl B R Ry 2543
Mro P<0.05 WZEFAGITHE L,

2 FR

2.1 OGD/R %10 RM H circHIPK3 BJ3&iX  Di-
vergent 5| H T PCR 473 | 7 W4T BB a6 s L UK
(EI1A), RT-gPCR 45 ./~ , 4 OGD/R AL 1)
RM 4fi ifg # circHIPK3 ik (1.014 +0.194 5) %
Control 2 (3.011 = 0.131 0) ¥ & F W (P <
0.000 1), WK 1B,

2.2 circHIPK3 B RIZEFSHENHUEREE

A B bp

GV689

10.5 kb 10000

Agel
BamH

B 2 circHIPK3 EAERSHEHHE
A:GV689 Hifk R 18 ; B: GV689 # M4 il 1) v Ik %] ; C .
circHIPK3 J&[H Bt PCR =4 s 3k &
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FRIEG circHIPK3 (421K 1 099 bp J751, LA Age T il
BamH 1 XUEHY] 7% 42 5] GV689 # M (18] 2A 2B)
i#id PCR ¥ 14 circHIPK3 2K 551, 4T 1% Bifig b
BRI L TR I, 76 1 142 bp AbTT UL 1 4535 M 46415 (181
20), 5 H & R/ —30, i fE i E A
JF ki GV689-circHIPK3 28 PCR %58 J5 4T 1% B hi
B LUK 50 AT, 15 BI KN R 1 977 bp ¥ — 554
(BEI3A) o Kb 5t O3 0 DU I 51) 45 2R
5 circular RNA TInteractome ${# 1 circHIPK3 JF
FILLXT, Ho XS 45 3R — S (18] 3B) , £F 4 T, cir-
cHIPK3 JZ i HIPK3 JEH 5 2 540 1 1] 55 2
W, J& T 40 B 7 L TE B FoR RNA, Sanger
J U PRI 235 SR B I S 1) B 2 057 15 1P 81, e B R AR

RNA A IEBBLER (81 3C)
A Control4] OGD/R41 bp
circHIPK3 132
GAPDH 595
B 4,
i
X
3 -
*®
'
E
[a]
N
E sk sk sk k
g Ir ==
R
0
ControlZl OGD/R41

1 Control 251 OGD/R A RM R h circHIPK3 ik 7k F
A PCR J= W) B N5 b 56 e HL UK 15 B RT-qPCR AHXT Rk i 5

Control 4 FLHE: ** * * P <0.000 1
M D) AREGY) C  ircHIPK3 b
/4N LR B M bp

5000

3000
2000
1500

1000
750
500
250
100
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1 23 45 6 7 8 9 10 I1 12 bp

=B N~ =12 L)
SUSUNsSuoc oo
e e t=1=]

SSSSS

B3 FEAEK GV689-circHIPK3 HIEE
A SR TURL PCR =4 1 % SR WHEEIC L 1K 8] 5 B ; cive HIPK3 23 725 51 FU X 8] 5 C L AR A7 s 0 e TR % B B 371 5 1.2 B ¢t
(ddH, O F17s ZM T B 41 53 « FHMEXT B ( GAPDH ) 2 ;4 - maker;5 — 12 LA ; query : circHIPK3 4 JF FI S LF 51 5 subject - U7 741
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2.3 circHIPK3 i3k 3% RM L R&N Bl
RN A8 T A A 2 TR R L 293 T 241
24 h J5, 7t WM T AL £k 6.5 ik 80% LA I
(Fl4), k& LB, R 8 S X5, cir-
cHIPK3 3 kG 25 N 2 x 10”7 TU/ml, FAPEXT B
EEEEE A 5 x 10° TU/ml, W B9 7 WKL RM
Yiijf, ¥ 57 3 4~ MOI: 10,50 F1 80, /EkH+ 48 h J&,
MOI =80 ZH7E R IAF FE e fmp , I ACF ] 3K 80%
PLE(ES), 28 FERS 8 3R (2 pe/ml) Fi % 4 i
72 h J& ,RT-qPCR 453 W75, OF 44 RM 4 cir-
cHIPK3 f ik K (1 703 +286.8) % NC 4H
(1.000 £0.041) B EF = (P <0.01) (El6),

W37 I

4 circHIPK3 1855 Bih 6135 B B 293T MR x 100

2.4 circHIPK3 i# R &3 RM 48 B & 1k 19 2 i
Western blot 55 ([ 7) /8, NC 41 RM 4 jfg
Iba-1 il CD40 & 15 7K -5 Control 2 B 2 T+ 5
(Fy,, =13.13,P <0.01;F., =10.62,P <0.01);
£ OGD/R £1FF,OF 41 RM 4iiffg ' Tba-1 il CD40
BEHFBKFEE NC 48 ERRAR(F,,, =3.071,P <
0.01;F gy, =2.252,P <0.05) ,

2.5 circHIPK3 #EFEZERQEEE D cirRNAdb %
R (B 8) B, circHIPK3 HI%5 11 5 4L (4 Kk
- HTPK3 3 A 1 552 4N A1 7 S 1) B 308 A, 1

A B

257
Controld ~ NC#H  OE#H  ku
Iba-1 17 201
B
W OLSE
g
=
CD40 BoE L =
©
=
0.5
GAPDH 36

NCZ

OE#H

C D

B 5 circHIPK3 1277544 RM 4248 h [
GFP ZFBWRARIEFER x 100
A C:l53;B D W
2500

kk

2000
_|_

1500

circHIPK 3 4[5 1A &

NC4L OE4L
E6 BREEFHERM AP circHIPK3 MM RIZE
H5NC4t#g. " P<0.01

1099 bp, circHIPK3 HA 2 AP FRAZ M A E A A5
(internal ribosome entry site , IRES) , 5 FI1ZE (1437 5
A3 E 101,801 AR FEAN 274 974 3% AT —4
FF 5 152 HE (open reading frame, ORF) | £ 1 Jit
BRI AL NS 1 051 i R, 2k A T

2.01
* 3k
ok T
T i 1.5F #
K T
” K
T = 1.0f -
junng
=
j=)
<
8 o5t

ControlZl NC4i OE4

ControlZl  NCH OE4

E7 OGD/R #ER circHIPK3 1BfFHH$ RM 43T Iba-1 1 CD40 FE B FRIiEF M
A.7E OGD/R &1 F 185446 4 RM 28005 Iba-1 F1 CD40 2K 1 EP38 (5] ;B . Iba-1 AHXT 35 ; C. CD40 A%t ik it ; 5 Control 4 LLER. * * P

<0.01;5 OGD/R 44 F NC 4l 14 .#P <0.05,%P <0. 01
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1 099 bp

8 circHIPK3 EE#IIFEEESTE
A :circHIPK3 T& i K 3R [ BHIEHT I 5 B : circHIPK3 A9 IRES 3 45551 & ORF IR AL A5 ; ¥ 60 K OFRTE T 2 4~ IRES

A

Circbank Starbase

B

B9 circHIPK3 &4 miRNA &#E
A : Circbank F Starbase B4 725 BUE ; B .8 N 7E miRNAs 5 circHIPK3 7] BE45 & i 14 K]

LEIR 2 AR USRS 67 MZATIR (2r +67) , T ] 2 %
— AR 404 NEEERINZ K,

2.6 circHIPK3 /%% miRNA Circhank Z03E % 73
PTiE 7R circHIPK3 fE4LE 4 97 Ff' miRNAs, Starbase
Bl I /M TR circHIPK3 fES5 43 19 FF miRNAs,
Wi # 22 % miRNAs 3£ 8 4: hsa-miR-3529-5p ., hsa-
miR-379-5p . hsa-miR-506-3p ., hsa-miR-33 | hsa-miR-
450b-5p. hsa-miR-551b-3p, hsa-miR-193 | hsa-miR-
508-3p(El 9A) , i 3T cireMIR AN 8 4~V 7E
miRNAs 5 circHIPK3 454021 (11 9B) .

3 itig

LTIV ST A0 B A 5 9 4 28 RRE S AE HIBD
RN R S HEAE L, R /N T 20 Tk 2
Bk HIBD B R sE# . F58"° R circRNAs
225 T BN S 0 40, T I cieRNA X F
HIBD W BiiG BAWAER N HME, HRETXET cir-
cRNAs 25/ ST A6 L4 i s 4220, it
HFFEAERTI cireRNAs I 75 0 5 14 5 /0N B2 B 40 e
TEALAH OGN cireRNAs HY d5c 560G TF 1R IR T HIPK3
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FEY cireHIPK3, 3138 58 PCR B IESE | HAE WS
L/ RM 4 e rh 2K E

P B 2 PR P A 26 3k AP IR 3 IR ) 3R 2
— HARIT R Rz Rk ke &
RGBSR AN . ST R R b
T circHIPK3 3 3 3k 18 9% 8 & K, 4 o X cir-
cHIPK3 4K J7 3 (47 34 By 36 0F , s o bt 7 3
FIK circHIPK3 1805 #: 8004, JF-7E HEK293T 4ii il
A FRIS . TEWE cireHIPK3 BTNt F23k 5, i —
4 circHIPK3 3 32 78 200 1 25 20 R B s RML 4
JHa, AF 5% LT /)N I I 240 e % AL B 52, RT-qPCR 45
IR, 32k circHIPK3 5 E 1% OGD/R 55 1)
RM 4iijfi k.,

circRNA H A fi # WL AAE FHPL ] Z4E N miRNA
T4 W BHA 38 3 Argonaute2 ( AGO2) 25 F1 5 miR-
NA TEgh2s & PR SE N ik circHIPK3 fE N
— PP E B AR R, A AT Y J2 A v e iR 4
W, circHIPK3 155 23K 5 Bk s 1Y A 2B & e 4%
YIMISE, Chen et al'" BF5E F W | circHIPK3 75 2 ik
TR Sl ik P FE 375 2 1 /0N Bt A B 2 2 e 5
1L MRS miR-148b-3p, L CDK5 i SIRTI, i i
ML N Rz 40 M 08 T2 A4 ki AR T RE 2 L, Zhao et
al " AOBIE FT R, TE AR Y AN B 405 B R A cir-
cHIPK3 i miR-588/DPYSL5 flijsi 2 s 28 e 1,
{3 circHIPK3 J2: 75 18 i< 165 4 W B miRNA #1031 /)8 i
|G i R e 1 O T s L= REER 7/ R S S TR TN
circHIPK3 ¥ 76 45 4 1 miRNAs FEA5 8 />, di 4
circHIPK3 ] B8 52 1 245 e 35 miRNA 832 R
BEJEE LR, DT 40 ) /0 Jie SOt &4 L 9% Ak, b Ah, A F
5% 6B cireRNA b 7 3 oo 9 05 85 1 R #5248 W) 2%
Yt , 5 35 A R e R A 5 458k, #E HIBD o it 4
WAHSCHGE . EWE B s, circHIPK3 HAY
it R A B TREE . R, BRABUADK BE— AR IE S cir-
cHIPK3 & [ B ) 14 9 HO2 75 3 i Vg 45 miR-
NA B B A P /N T 20 B Ak

IR SE R R, 0GD/R R RM ZH i cir-
cHIPK3 B33k, circHIPK3 1 %6 ik 18 55 7% 2 1A i 2%
Ml OGD/R #5519 RM 4G 4k, S J5 20 5% cir-
cHIPK3 M DIREFIAILHI 25 T 5Ll iz af s w1
circHIPK3 ELA W AE ) B2 F B 1 DL AAE A miR-
NA VAR A T BE , 38 2o o] Pl AL i 00 0 /) 2 St

AN TG AR AT AR SC SR AT I
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Overexpression of circular RNA HIPK3

prevents activation of rat microglia
Zhou Yuting' ,Liu Rui', Wang Siwen' , Hu Zhenzhen® , Zheng Datong'~*
(' Children's Medical Center,’ Clinical Molecular Diagnostic Center
The Second Affiliated Hospital of Nanjing Medical University , Nanjing 210003 )

Abstract Objective To investigate the relationship between circular RNA homeodomain interacting protein ki-
nase 3 (circHIPK3) and the activation of rat microglia (RM) cells. Methods In vitro, RM cells were cultured
and randomized into normal and oxygen-glucose deprivation/reperfusion (OGD/R) groups, and the expression lev-
el of circHIPK3 in each group was detected by RT-qPCR. The circHIPK3 lentiviral vector with puromyein resist-
ance was constructed, and the overexpression (OE) group and negative control (NC) group were set up. The opti-
mal multiplicity of infection (MOI) for RM cells was determined based on fluorescence expression, and puromycin
was used to screen RM cells stably expressing circHIPK3. The cells of OE and NC groups were treated with OGD/
R, and the expression levels of ionized calcium binding adaptor molecule 1 (Iba-1) and eukaryotic tumor necrosis
factor receptor superfamily (CD40) were detected by Western blot. The circHIPK3 translational protein potential
was analyzed by the circRNAdb database, while the potential binding microRNAs on circHIPK3 were predicted by
circBank and Starbase databases. Results OGD/R down-regulated circHIPK3 in RM cells (P <0.000 1). The
sequencing results were accurate and the lentiviral vector of circHIPK3 was constructed successfully. The optimal
MOTI of RM cells was 80, puromycin at a concentration of 2 pg/ml was used to screen RM cell lines stably express-
ing circHIPK3. RT-qPCR results showed that the expression level of circHIPK3 was significantly higher in the OE
group compared with the NC group (P <0.01). Western blot results revealed that the expression levels of Iba-1
and CD40 in the OE group were markedly lower than those in the NC group (P <0.05). Protein translation analy-
sis showed that circHIPK3 encoded a polypeptide of 404 amino acids with two internal ribosome entry sites (IRES)
and an open reading frame ( ORF). Database analysis uncovered that circHIPK3 could target eight specific miR-
NAs, namely hsa-miR-3529-5p, hsa-miR-379-5p, hsa-miR-506-3p, hsa-miR-33, hsa-miR-450b-5p, hsa-miR-
551b-3p, hsa-miR-193, and hsa-miR-508-3p. Conclusion The overexpression of circHIPK3 effectively suppres-
ses OGD/R-induced activation of RM cells. It has the potential to encode peptides and may act as a miRNA
sponge. These findings provide a foundation for further study of circHIPK3 functions.

Key words circHIPK3; circular RNA ; microglia;oxygen-glucose deprivation/reperfusion ; Lentivirus
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genes were upregulated and 2 799 genes were downregulated in cisplatin-treated HK-2 cells. GO and KEGG analy-
sis showed that differential genes were enriched in energy metabolism. The GSEA analysis results showed that cispl-
atin caused an upregulation of the oxidative phosphorylation pathway and a downregulation of the glycolysis pathway
in renal tubular epithelial cells, further KEGG analysis demonstrated that cisplatin caused changes in the expression
of amino acid genes in renal cells. Metabolomics showed that the contents of glycolytic intermediates and several a-
mino acids were altered in the kidney of cisplatin-treated mice. Conclusion Cisplatin-induced acute renal injury
is accompanied by modification in renal tubular cell glycolysis and amino acid metabolism.

Key words cisplatin; acute kidney injury; cellular metabolism; glycolysis; amino acid metabolism



