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[ Abstract | Objective To detect the differentially expressed miRNAs in mononuclear cells from Down
syndrome (DS) fetal cord blood. Methods Solexa high-throughput sequencing technology was conducted to
evaluate the miRNA expression in 6 pairs of fetal cord blood mononuclear cells samples from DS fetuses ( DS
group) and normal fetuses ( control group). Stem-loop qRT-PCR was performed to verify the results of Solexa
sequencing. Results A total of 167 miRNAs were found significantly dysregulated expression in the DS fetal
cord blood mononuclear cells compared to the controls. And there were 8 up-regulated miRNAs and 159 down-
regulated miRNAs in DS group. Moreover, 38 miRNAs and 139 miRNAs were specifically expressed in the DS
group and control group, respectively. For the 5 miRNAs encoded by 21 chromosome, with the exception of
miR-802, which was up-regulated in DS group, the other 4 Hsa2l-derived miRNAs (i. e. , hsa-miR-99a,
let-7c, miR-125b, and miR-155) displayed reduced expression. Conclusion These results suggested that
there is a significant difference between the expression patterns of miRNAs in the DS group and control group,
which may be related to the immune deficiency of DS fetus, and the decrease of T/B lymphocytes in DS fetal
circulation. The significantly dysregulated and specifically expressed miRNAs are potential prenatal diagnosis
biomarkers for DS fetus.
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)W, Real-time PCR [z W % F§ SYBR Green Real-time PCR Kit
(Toyobo A H]) 7E ABI PRISM® 7500 PCR {¥_I#47. JH 20 wl
JZ Rilk % :cDNA(1:20)5.0 pl, |- F #3144 0.5 ul,2 x SYBR
Green Mix 10 ul,RNase-free 7K 4 wl, 7£95 CHiJz i 5 min,94 °C
155,60 °C 15572 C 32 s 504°F ,i847 40 MEH , HE 3 K,
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iz RNA (tRNA 3 715 086 45.94 913 076 7.28
RNAs SEJEIEAT Solexa BIIF-4r (B 1)« i{tﬂz RNA rﬁ(%m#i& 54 787 0.68 386 416 3.08
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RE| '
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LIS a8 h BARAE AR L, /T4 DS i LT e Y 7 Al
TR bR, T 21 S ER L C R 5 Ff miRNA (miR-99a,
let-7¢ ,miR-125b .miR-155 F1 miR-802) , 7EZ< YK Solexa J & H H
K3 4 Fh (miR-99a  let-7¢ .miR-125b 1 miR-155) ,miR-802 7£
2 LHREAS R AN B , IORETE ST 1T — 24 PCR Bl
2.4  Stem-loop qRT-PCR 3&3E 45

DI HaE Solexa A 745 R HIAT N, FATHEHLIESE T 6
Bl % 25 B % 3k 19 miRNA ( miR-196b . miR-92b" . miR-16 .
miR-126 . miR-21 Il miR-223) 1 21 5 Yo {4k LB 3B Ag 5 Fl
miRNA ( miR-99a  let-7¢ ., miR-125b . miR-155 F{1 miR-802) ik 17
qRT-PCR HHiE, 5% fEZH4H L, miR-802 £ DS 41 th =ik b i
>1.5 5 (1 3) . HA% miRNA 75 2 HFEAR 2L S
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1:miR-196b;2 :miR-92b ™ ;3. miR-802; 4:let-7¢;5:miR-99a;6 : miR-
125b;7 :miR-155;8 : miR-126 ;9 : miR-16 ;10 : miR-21 ;11 ; miR-223
3 Stem-loop qRT-PCR i 2 4H % B K i%X miRNA/miRNA *
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%2 DS AMITRAFERERFKIE >100 {558 H) miRNA/miRNA
IH—ft 3Rk H—fb 3Rk
miRNA fE e miRNA fr e
DS H payistiil DS H payistiil
hsa-miR-196b 261.82 0.92 286.08 hsa-miR-27a 0.18 35.87 195.24
hsa-miR-483-5p 55.95 4.75 11.78 hsa-miR4286 0.73 218.80 297.72
hsa-miR-4732-5p 241.01 21.85 11.03 hsa-miR-93 * 0.05 14.76 321.53
hsa-miR-1255a 3.03 1.09 2.79 hsa-miR-10b 0.05 15.73 342.71
hsa-miR-320b 159.71 61.72 2.59 hsa-miR-376a 0.05 17.79 387.57
hsa-miR-486-5p 11 160. 35 4357.89 2.56 hsa-miR-30a 0.05 19.05 414.99
hsa-miR-92b * 129.35 55.43 2.33 hsa-miR-134 0.55 309. 40 561.32
hsa-miR-1255b 9.23 4.46 2.07 hsa-miR-150 6.61 3 988.65 603. 03
hsa-miR-125b 8.13 22.88 2.81 hsa-miR431 0.05 33.52 730.28
hsa-miR-99a 4.82 16.93 3.51 hsa-miR-1193 0.05 57.72 1257.43
hsa-let-7¢ 986. 14 4134.17 4.19 hsa-miR-99b 0.09 121.90 1 326.40
hsa-miR-16 752.20 3215.80 4.28 hsa-miR-139-3p 0.09 126.01 1371.21
hsa-miR-20a 7.58 45.02 5.94 hsa-miR-493 * 0.09 137.05 1491.34
hsa-miR-17 22.05 172.75 7.84 hsa-miR-154 0.05 77.45 1 687.38
hsa-miR-126 1.42 39.70 27.88 hsa-miR-664 0.05 94.38 2 056.26
hsa-miR-19b 0.55 20.99 38.09 hsa-miR-224 0.05 98. 44 2 144.74
hsa-miR-409-5p 0.37 37.47 101.95 hsa-miR-146a 0.09 211.70 2 303.62
hsa-miR-1260b 0.09 10.70 116.39 hsa-miR-543 0.05 123.67 2 694.32
hsa-miR-23a 24.11 2 889.24 119.81 hsa-miR410 0.05 126.36 2752.89
hsa-miR-495 20.76 2 568.23 123.70 hsa-miR-376¢ 0.05 157.88 3 439.56
hsa-miR-21 7.30 950. 34 130. 12 hsa-miR-452 0.09 370. 84 4035.22
hsa-miR-27b 0.18 24.25 132.03 hsa-miR-424 0.05 195.97 4 269. 54
hsa-miR-223 5.42 862.20 159.07 hsa-miR487b 0.05 204.09 4 446. 50
hsa-miR-29a 2.66 458.87 172.24
2 2% miRNA J2 LR E F i P <0.01
3 e CPG-5 B 24k 45 4 % 1 ( methyl-CpG-binding protein

miRNA J&— S P 54 5 7 51 3E i i /N RNA,
gt 3 PR = A T 8 1 G S DR 1 P 5 - R [A] [)
X, A 1 miRNA 384 Hopk 7 19 )5 o)1 FE 6 1, B8
M H S A B Rt 7 HRGA HAA S Rk R
AR 7E S yse 220 B ) 7 ol A b B R4
PER o DS HLF Y S8 B b 2 72 B 72 ) TR 3% 3L 1]
YERIRYZE R 1 21 S getafk B R it Rk 5 i — A%
AR DR 2 38 2 A8 DU s A Dl J S 380 DS J8 35 45 il IR
REPR T HE B B

CAWSEIEN] 21 S0 ER 1 5 Bl miRNA (miR-
99a,let-7c, miR-125b, miR-155 F1 miR-802) [i¥ i % ik
5 DS R JRT O WEBRFE L s A0 bk
B RAE IR ™ o BRI, 21 S Yefafk b S Fb
miRNA 785 [ if LA O JE 21 270 H 38 v e ik, B
1.5 4", miR-155 F1 miR-802 1] 3 4 41 ] L 0 3k [

MeCP2) [ £e35, T30 DS A& fh 4k & i, 3k i3
SHE T T miR-155 78 DS #8252 4 B3 41 iy o 9 235
FR T RE S R RAR M A e o FEAR LI, AR
FXERLL 21 S fk 1 5 Ff miRNA,BR T miR-802,
HAx 4 Fh miRNA 78 DS i JLBFHT I3 A% 20 i o A
RIER BB 1.5 50 LT E, RO R X
G ALAEE T DS B3 Ho A 4 240 i O¢ F 21 5
ORI 22 S kB FE R ) miRNA 9 26 35 H
A B[] A AL 2Ry S %o T Solexa U 3 H A A6 1 3
miR-802 12345 W] 1 fig 55 4 J27 3k A v i % S 5 | I 41K
PSR %, X5 Kuhn 25577 0 0FFE 45 —30, 1LAh,
Solexa #6455 v i 2 2% 53 2 3k miRNA | 7F qRT-PCR
A 0 455 S v 25 S 3/ (U miR-99a, miR-125b , miR-
223) , AT RE -5 PR ARG I AR 119 S it B DA Rk A i) 2
AR Sy RN U NI E S

WFFE R, miRNA 755 T i i 1 M G % 40
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Wiy & B M fedE R b B EEERTY . fE e Kbk
R RG K B i, miR-223 Al i3 X 3L [ Mef2c
(TR, B0 SRR 20 B A 39 5 L oA, i e Hp s 4
LA THEE ; Bt = miR-233 FpAr 200 i e i, o) L 7 U
Y ELA 5 BUBPE ) 5 miR-196b 3687 41 i B4 A LA
T R PR, Hom Fk AT G-CSF 75 Sk 4 i iy
A miR-21 AR 2 3 AT A B A% A0 4 2
KGR AL (DC) 534k, {8 DC ) A B2, 75
IHEEZA O i miR-155 f95k = &3 — 541 %E DC
UMM BT S 3 R T, PR AN A RS Ak T-40
Hat ' AERE 20 (LPS) 30 B4 4T e, miR-125D
TR, ATt TNF-o 14 45 B, 44 555 5 I 400 O 1) 8 AE
SV RE ST, A A W 20 R T A A o 8 A o R
i S I B AR

B T X [ A e 2 R VRIS, miRNA X 35 1
PEGRE T/B kELANM 50L& B A BB A it
Pt HA BB AR . miR-155 %} CD4" T 4
L) o3 A B AT BEBEPE PR 454 H - miR-155 k= 7] 5 &
CD4 T 4iififa | Th2 4ok, R s ; [z, vl
755 CD4 " T 4l Thl 4iHE Sk , fE30F 20 e 1) &
o BRI miR-155 [k = v S804k & e B kEL40
YT B bk O A0 A A Bk 2D F i B bk £ A4
AN, S HTAISTR (e 0 2 A B, AN RE = A
SERIHUIA, SO B ST AR, miR-17 ~ 92
5% (45 miR-17, miR-18a, miR-19a, miR-20a, miR-
19b-1 Fl miR-92-1) 7£ pro-B Hi =ik, W% B 4 hY
BN BT, S AN R B BN Tg E AT O
38 1 17 ] P45 Pren FI Bim {3835, 1] pro-B [] pre-B
AAfE A4k, £ B bk B A0 A 1 A RIS s miR-17 ~ 92 /Y
e s ARG 4 5 ol g B R A0 LT 96 ESL 40 A9 AR R
R

25 BT T ARSI BT 45 1 miRNA 54
FEANMIIESE b BRI RE R P 06 R, FRATTI R
DS JiG L' N & 7 1 1) miRNA [ 25 5 3255 7T fE 5 DS
L RGN K B B B DS R JLIERE T.B ik 41
A B WA 55 25 5 B NIRRT 635 1 miRNAs /]
YER DS i LIS LE R P R T A5 2 W H Rk o
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