(PEPRZE2AE L FHO) 2018 445 10 #5551 #)

R RNA 224210 18- =R S5 AE S E 50 M

SRAEAETT BB KR RN HESRT AL
(L7 PR R A A B Be » ) P AR AR 541004

2. MRIER — /N —BEBE FIER 2SR E B S &R L

IR AR S I ST R SR AL )P AR 5410025

3. BERH R TR B BE RN TN R BE B I R B2 205 0. TR BRI 518020)

A A3 /)Z"y\ﬁ“\% #E

HE]1 B ¥R RNACcircular RNA, cireRNAD J& —F0a] LLE 35 1 B iy 64 P 5 3 4 i RNA, 3
TEEAZAEY HRIE . AU R B cireRNA B A 2 2040 M 5 57 1k 38, JF 5 2 28 UK & A4 il o5 o AR
Ko 18- =KL G AE (18-trisomy syndrome) [ 452 A 7 B 5 25 % iR JL i B A B 1% 3 i — 7 1 £ R XL
BRIt o A T 1 T A 7 i O L SR 18- SRR B AR RIS AR E Y T . i ARNTRE A B
M AT A2 SE DI, B A0 AT 18- =R EE B AR I LG F cireRNA 22 533k, 58 g 13278
A cireRNA 22 5 PE 385K - 404 5007 4 1A .8271 AR . 4518 WFFE KB hsa_cire_0001649 7& 18- =1k
ZEAAEANIE N AN LR K2 5 B2 PR 18 ZARSE G AR E I - BT I2 W AR & 9 .

[X48] circRNA; 18- =R & & 1 ; 7= RS Wi

[FESGES] R714.55 [zakiziRag] A

[ Abstract] Objective Circular RNA (circular RNA, circRNA) is a covalently-closed, non-coding RNA
that regulates genes and is mainly expressed in eukaryotes. There is evidence that circRNA has tissue-cell-
specific expression associated with its physiological development and various diseases. Intrusive prenatal
screening of 18-trisomy syndrome poses a certain health risk to fetal health and mothers, thus create a new
noninvasive prenatal screening that looks for prenatal trisomy 18 Diagnostic markers are very important.
Method In this study, whole genome sequencing was performed in maternal blood to selectively analyze
the differential expression of circRNA in serum of pregnant women with 18-trisomy syndrome.
Results A total of 13278 circRNAs were differentially expressed, including 5007 up-regulated and 8271
down-regulated. Conclusions The study found that hsa_circ_0001649 has significant difference in 18-tri-
somy syndrome between normal contrast expression, it may be a potential prenatal diagnosis of 18-trisomy
syndrome markers.

[Key words] circRNA;18-trisomy; prenatal diagnosis

AR RNA Ccircular RNAs, circRNAs) & —2%&
i I 87 4% (backsplice) J7 3 B B (1 E 4% 149
RNA (non-coding RNA, ncRNA) , K 8 F 4 T 4
Pyttt 1976 AF B KL S B R BT AR R

DOI; 10.13470/j. enki. cjpd. 2018. 01. 004

4 H. )W R R (1598012-25); T K A R # i &I
(2017802020900 1) s FE AR TH BF 58 5 £ AR IT K R WU H (20170109-34)
* W IAAEE 3 5 . E-mail : daiyong22 @ aliyun. com

RNA 4 F IR . 20 tit2d 90 45040 10, & B
cireRNA & iy V5 2 Jk R e s 7 A 1 i o 44
Hil F= P DCC, J5 g H£ 4 est-1 M2 5L Sry™ 7, 8k
1M+ 3X 28 cireRNA 58 5 9N O 2 A8 F Y. vl B
RFEPFIEHE IR . cireRNA 764K [/ 9 Fh b B A 4R <7
PR HAF AR H 5 22 5, ol LIAE 58 e 1 N
78 RNA (ceRNA) 45 4 miRNA, fH ¥ miRNA Xf
L TR 30 AR B T R R R B2 W 5 A



JPO IR E R T, R, i T RNA
Dy FT T R i R R, © &7 45 Pl 40 i &
FUAS 5] 9 o v B2 38 7€ T R Y cireRNA, 3R
AT P A 5 D20 2 Ok ok B 5N 26 = 4k
fiE CELAE 13- =K (18-={R 1 21- =KL & 1) . L
U X LR E AR A M R i g — A Y R T
FARFFAE . G R AR 5 R LR Y
B RBEMIETRA LY 18- =L S 1E X
R % fli 46 22 4 fF (Edwards syndrome) , 52 % UL
Mg R =R AE 2 th T AR 18 S kg £ 1
A3 R G 6 R e Lt 28 AR L I KRR AE 22 S
RGNS e N 2 DT (VN S S e N D[S
FRIE A& R G R T 2 B 8 AR K.
B R O IR R DR R SNl 18-k
ZEGE B OLTE IR LI B AF 76 B8 1Y B AR Ui
WO A2 L 18- =R 28 5 AR A - 2 1/8000~1/
600010, AN AR i 17 AL 23 2R 35 A0 Bk 2 0E % JF 3 fiE
T X FRE Rt E AT R T, H R
0 JC B 7 1T 0 A 32 W 98 bR A O5 2 B R R
L R T SCFI R ML AN .

1 ANEFHE

L1 —#%or 2016 4EMARITE 181 P& e IR
N BB B 77 i 7 A 32 78 iR L S8 e XU DL K s 12
FRABETTEBEA A2 s 1IE hy 18- =1k L6
FE R 2 (28 G A1 A It DL R 5% s I Ay 552 36 40 o % it
£ Ay TR AR ORE [R) 28 J 0 2 001 A R I R A O AR
30~40 % 22 F 28 JE AN 32 J& IR A MRS RNA
AT LAY .

1.2 Wik 22Tk SR A I fa IS 0T 4
FHUE R AL 7E B S5 AT Rl UG L
JBE I 1~ 2l 53 A7 1 2148 16y % 58 S I LS L
WAL BB IR . Tl i W R T 8 R
3T CHEFR T2 /INIF L IMAK KA ZR & TG A0 158 VBB 1 200 e
T [ 7 VT S 0 o 2 B I Tl R R T
WU T WA HEAT A% B A0 A . R R 30 A
T2 0 4 AT, G008 58 22 80 43 B 34
50 MEBILL .

1.3 WFHE WWANA 18- =KL 51k

(HEPRTZH 2 E LT )Y 2018 455 10 #2551 M)

L BE 2% 1 S0 1 T Trizol 5 42 iU RNA, 5 4
FE b SR 5 SRR R PE D RNACKE & il 45 19
# L, {#i FI NanoDrop 2000c¢ 43 J6 5% J& i1 ( Nano-
drop Technologies, Wilmington, DE) Jll] & 73 & 1
RNA H i 1) 2 B2 F1 ™ B .l ] HiSeq PE Cluster
Kit v4 cBot(Illumina) R 45 i & i 19 38 B 7E cBot
ARG AT RS WA RE. A
J§ 5 » 7€ Hlumina Hiseq 2500 3 & 1 %) 3C % #l %
W AT Y

2 HR

XTI L FE 2, R LR 18 S 2 1
Yk, g Y R T IE 12K 18- = 1445
BAE S B 2 A% 5 3 B B 2% B A0 R i A% AL AL, T A
B 1% J e B 28 MW I 2o I B i B 2 e L R A
TABCEE . XFHE 3 FE 4 Al LA H A F B
(18 5k PRI S8 A8 32 L0317 e B 2 1 BT b, At 1) T B
Bk, EAEERE, lincRNA X HIEHHA -
TE 0. 2% FE i FRZE A AE %8 78 K IncRNAs 22
STk 5 g S B A HE L IneRNA 365K i 3
35 (Kolmogorov-Smirnov £ ¥, P<Z0. 05), 3 B
IncRNAs 7£ Jff [C 25 A fiF Hh & ¥ 55 8 2L /E Y,
lincRNA iy F+ &5 (i O & &5 18- =R A IEH
ceRNA WM 28 WA R HRH—PHRR.
SCRNA A 3@ 5 5846 7 5 oAb 5 Z 45 5 W
RNA. 8 # B 2 B 158 5 51 2 g . 35028 38 3R AL
LML EEN . misc-RNA BF ZMIhfie.
& — LR LIEF AL, 2 5 RNA T8 Bt 72 . ax 2
/N RNA Hp iy — 24 1] GB Ay 1 5¢, 1 J5 A OC M) 2k
B R mRNA S 357 B 5L e

LR ID T EETERY
O @8 € Be 3¢ 83
6 7 8 9 10 11 12
il 2¢ M4 i: 3% Bws
13 14 15 16 1

Fe IR as L ¥ ‘ [ ]
19 20 21 22 8 1
1 18-=AREEA LG JL I A I Y €0 (A A% A4 73 B

7 18



(PEPRZE2AE L FHO) 2018 445 10 #5551 #)

84 “{’ i u Y

-] | ]

..*1" ‘2 #3“ A ‘A

: 7 ¢ .

i6 2 BE BR 8F ED OB

6 7 8 9 10 11 12

28 B pR 23 AR 8B

13 14 15 16 157 18
85

4. Y | an 25 ﬁ%

19 20 21 22 X Y

B2 18-ZARZEG AEZP A1 A i 2 € 1A % B 2

Foft
X
A3 bR L3 (A
I T AR R ]
B3 WA 18- ARLRA R Y A 1 B i 5 © 1k PR 2 H (Y 43 Al
i 0 1 (7 D

B 4 IE 2GR I A O R R 2 R A a3 A 19 O I Rz 1D

3.1 4 25 3 S0 i L 78 © R PR 2R AU 1Y 4
AitE o . R HTSeq 8¢ Hisat2 FAFXHZYIRIEE i A
[Fi) 2 SR e PRI A B R A 282 56 2 53 A e Y ) A 28 g 4 JSL
Pl Cunion) . AR 3K B 48 THAE il v & SR BL A 1Y
Fih 53 A A58 reads 7E T HIFE R R 153 A fE 0L .

TE cireRNA #4291 B R H A7 L RD #5322 Hh 0 A
A 45 0 52 AR PR A2 (I8 5) 0 18- ZARFEA Y
PRAR RNA {9 S8 G IE 0 IR 2 2 1.3 5 . iy
5 Al 1, circRNA 3k J§ intergenic 5 63. 20%, [t 1F

- EeFHF - 17

NI 38.80%0 2, IEH A cireRNA 3k [ 4h & 7 /i
41,90 %6 . 17 18- = ARAEFEAS A (5 2. 3000, 3% 55 FF IR
RNA 46 K ZHORIE T4 7, 85 h W& 7 B
IAETE L FFAE A K

30000

25000

20000

15000 cxon
II]ICI‘gCI]IC
intron
10000

5000

0

B 5 FEAH) cireRNA BRI
e exon: ok RNA i F CAEEBE I — 48 7 N, HP 5 B
breakpoint 22 [i] ) B 47 B 5 44 A s intergenic: BRAR RNA 2 F 2 41
JeH B Z 18], H ¥ 3 i breakpoint 22 [8] {1 T 4 88 JE A4 B s intron .
FAR RNA T 2 R H A3 — AW & F WL ¥ 41 breakpoint
2 [ P T A A

K 5 Giit TREA ) circRNA 3R : circRNA
ALK VEF exon Y intron AYBY%.

FITA cireRNA f 22 53 i 45 SR s (B 6) AR
XFHRZH cireRNA 22 S MR 3k AT 13 278 A, Horp A4
5007 4> 3, 8271 A4~ R 9, M A i 2 i log2 (Fold
change) 22 5 R BT BH 5 T 5 LA 7718 4>, = 5%
FHOR K (10. 826) 14 2y hg38_cire_0028679, )k & hsa_
circ_0005152 . hg38_circ_0028661. hsa_circ_0001649 5
hsa_circ_0003570 254 B i ) 22 R 365K,

ES 2 vs NC_2

up:5007
down:8271

10(qvalue)

o

0.0
logy(fold change)

B 6 50d A ALY % 5 A 1Y cireRNA



WF9E 3 W] hsacire 0001649 7€ & 9 (GO | i ¥
(HCO) i 2% 22 5 38 IF AT BB U M 2 W GC 19 87
BV AE AR W bR B, hsa_cire_0001649 £ 18-
SRGEAIE S X A A 2 SRS AR
JEH T B S AH AT RE R 18- =K AT 12 K Y
WIEAEY PR ICY) . oAb, hsa_circ_0001649 #%IA Ky
A fE B A f9 & miR-1283, miR-4310, miR-182-3p,
miR-888-3p . miR-4502 . miR-6811-5p . miR-6511b-5p
1 miR-1972 g fE Y . EAF A 2. 18- = k4l
0 R 455 200 R AEL 40 ) ) 396 A S 27 8L i
AT REFR 4 5 M2 B 7 A 0% 18- = ARAE R L)
TR E IR 72000 K2 R R A W R
GyHT T R R A A T R 18- = R M BOR
PI3K / AKT #4229 , 41 J& 1 G2/M DNA $i )3
A LRI LA S A B BT T R0 A L 0 DA R A )
PAATFR TP53) 5 2 3 R 41 & 48 43 A7 AR 26
AL K R 2822 57 323K IneRNA 5 LRk T fig
YA G . HETW R RNA TRE [ BF 58 £ 54
e AN JEME RNA (ceRNA) |, circRNA 541
B S Ja UR AR 0 T RE B O Bk Y 80 g i
miRN A 52 3 %727,

FRATVE ] T 4 KR R 1 5 i s PR A T T
WA 18- = IRZEAAER Z I R M JE i cireRNA
ZESPERRIR X 18- AR 2545 NE FIE 40 1 4 45
il TP BV S o e e 4 ) R 20 O T ) o R R =
PRAE B ARG (75 T B A /& . hsa_circ_0001649
IR TE 18- =K 5 %F B4 i o X 8 25 1 T e
AR 18 SR AR R 2 Wi bR i . TR S
18- =R EEAAE I WS 7R R ARG, R BIMEm 18-=
PR i W B 4 — o iR B . Koide K 4851 [
T2 18- AR A e A A R iR L S K i T8 A
MR JL RNA 4Bk GEGEH K . I L BL1E 18-
ZRKE S A S A0 BT T R 2 AT O Y R D B R L
KBEEZ IRV AE D LS 5RO HE S,
T 5 i A 2 ek AR L A AR A R T

18- ZAAZR A AE 1 6 DU 475 88 A% 7 i 0 A 1) 3 2

(HEPRTZH 2 E LT )Y 2018 455 10 #2551 M)

H Y. cireRNA 22— K1 Z 0% 1 RNA F2k, i
EAER SRS S RNA K58 7o, #Hi—
WP AU E B = RN L R HR T AL
Mo ng — J7 £ 4 circRNAs, B8R K £ 5 ix s
circRNAF I 15 F1 2 58 475 98 ME DA $i 452, (H 2 BF 55 JF
RIRR EATHIME T L B S 28 cireRNA A1 R 3L
BEAR VR 2 cireRNA FEREAE A IE 3 2 2 8] 22 5 3%
K, R IX B cireRNA ] REFE i 0E b A v 16 ) fig
FIG R A SE M . SR cireRNA 76 77§ 12 W H 19 0F
FEM AL TR B B e TR AT AE W) & AR T R )
REIE A VF 2 i R B R IR . T cireRNA 1 E
PR TR 584 T . circRNA Al 876 £ K F b
PR E R, B TR cireRNA 2 iy /i 4
mRNAs 74 (1, F 2N TSR mRNA, i
circRNAs 55 H A 3 5 K 2 0] & 45 A7 76 A [ 1) o8 42
MIBE e — MEF R IR, oAb, X — Tk
FERTIZ WA R RNA S8 97 FFRE T80 1 nl gk .

& % 3

(1] ABFF3c, VPMEDE, 425, KR5S RNA £ M5 4
KAERIBEELT ). BB SR 24 2014, 27(3) : 303-306.

[2] kBB, WM PR RNA ZEMR b oisEs[)]. R
M fFgT ., 2017, 7(4) . 99-104.

[ 3] Sanger HL, Klotz G, Riesner D, et al. Viroids are single-
stranded covalently closed circular RNA molecules existing as
highly base-paired rod-like structures[J]. Proc Natl Acad Sci
USA, 1976, 73(11): 3852-3856.

[ 4] Nigro JM, Cho KR, Fearon ER, et al . Scrambled exons[J].
Cell, 1991,64(3) :607-613.

[ 5] Capel B, Swain A, Nicolis S. Circular transcripts of the tes-
tis-determining gene Sry in adult mouse testis [ J]. Cell,
1993, 73(5): 1019-1030.

[67 X%, %5, RigH. 4. R RNA BRI o
TR CHARBHERD . 2016, 34(01) : 47-52.

[ 7] Chen B. Circular RNA: An emerging non-coding RNA as a
regulator and biomarker in cancer[J]. Cancer Lett, 2018, 1
(418) :41-50.

[8] Torres EM, Williams BR, Amon A. Anecuploidy: Cells los-
ing their balance[ J]. Genetics , 2008, 179(2), 737 - 746.

[9] ERb sfemEM] degt: AR PAE A, 2000771~
772.

[10] AR /ML AL LML N 8 MR 2% W R Ak, 2008,



CHRE=RIZ B 2436 (L FRRD ) 2018 4F45 10 55 1
1183-1190.
[11] QiuJJ, Liu YN, Ren ZR, et al. Dysfunctions of mitochon-

[12]

[13]

[14]

[15]

[16]

[17]

(18]

dria in close association with strong perturbation of long non-
coding RNAs expression in down syndrome[]]. Int ] Biochem
Cell Biol, 2017, 92 115-120.

WIEF . &40 AWRN RNA WFER I femR)]. 3
L 2E BE2E 4R . 2005, 6 51-53.

Umu SU, Langseth H, Bucher-Johannessen C, et al. A com-
prehensive profile of circulating RNAs in human serum[]].
RNA Biol, 2017, 8: 1-9.

Li P, Chen S, Chen H, et al. Using circular RNA as a novel
type of biomarker in the screening of gastric cancer[J] . Clin
Chim Acta, 2015, 444. 132-136.

Li WH. Decreased expression of hsa_circ_00001649 in gastric
cancer and its clinical significance[ J]. Dis Markers, 2017,
2017.4587698.

Yao T, Chen Q, Fu L, et al. Circular RNAs: Biogenesis,
properties, roles, and their relationships with liver diseases
[J]. Hepatol Res, 2017, 47(6): 497-504.

Qin M, Liu G, Huo X, et al. Hsa_circ_0001649: A circular
RNA and potential novel biomarker for hepatocellular carci-
nomalJ]. Cancer Biomark, 2016, 16(1): 161-169.

Hibaoui Y, Grad I, Letourneau A, et al. Modelling and rescuing
neurodevelopmental defect of Down syndrome using induced pluri-
potent stem cells from monozygotic twins discordant for trisomy

21[J]. EMBO Mol Med , 2014, 6(2):259-277.

(191

[20]

[21]

[22]

[23]

[24]

[25]

cwE 19

Liu B, Filippi S, Roy A, et al. Stem and progenitor cell dys-
function in human trisomies[ J ]. EMBO Rep. 2015, 16(1):
44-62.

Morris JK, Savva GM. The risk of fetal loss following a pre-
natal diagnosis of trisomy 13 or trisomy 18[J]. Am J Med
Genet A , 2008, 146A(7): 827-832.

Witters G, Van Robays J, Willekes C, et al. Trisomy 13,
18, 21, Triploidy and Turner syndrome: The 5T’s. Look at
the hands[J]. Facts Views Vis Obgyn, 2011, 3(1); 15-21.
Volk M, Maver A, HodZ ¢ A, et al. Transcriptome profiling
uncovers potential common mechanisms in fetal trisomies 18
and 21[J7]. OMICS, 2017,21(10);: 565-570.

Kartha RV, Subramanian S. Competing endogenous RNAs
(ceRNASs) ;: new entrants to the intricacies of generegulation
[J]. Frontiers in genetics, 2014, 5; 8.

Koide K, Slonim DK, Johnson KL, et al. Transcriptomic a-
nalysis of cell-free fetal RNA suggests a specific molecular
phenotype in trisomy 18[J]. Hum Genet, 2011 , 129(3):
295-305.

Fullgrabe J, Hajji N, Joseph B. Cracking the death code: ap-
optosis-related histone modifications [J]. Cell Death Differ,

2010, 17(8):1238-1243.

(e H 31 :2018-01-23)
iR - RETEIR



