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[ Abstract]Objective : To investigate the global miRNA expression profiles and chromosome distribution characteristics in peripheral
blood mononuclear cells(PBMC) of children with Down syndrome(DS) and without DS. Methods : Illumina deep sequencing technol—
ogy was used to analyze the global miRNA expression profiles and chromosome distribution in 6 pairs of PBMC samples from DS
children (DS group) and non—DS children (control group). Stem—loop qRT-PCR was employed to verify the results of Illumina deep
sequencing technology. Results ; There were 911 miRNAs expressed that were encoded by 738 miRNA genes, which had the same
chromosome distribution in both groups. However,the expressive abundance of chromosome distribution was different: DS group was
mainly scattered in 7,13 and 21 chromosomes, while the control group was majorly scattered in 7 and 13 chromosomes. Furthermore,
114 of 911 miRNAs were significantly differentially expressed in both groups (difference multiple =2,P<0.001). In the DS group, 11
miRNAs were low expression and 103 miRNAs were high expression,including 5 miRNAs encoded by 21 chromosome(miR—99a, let—
7¢,miR-125b, miR-155,miR-802). Conclusion . PBMCs of DS children have specific miRNA expression profiles and chromosome

distribution characteristics. Differences of expressive abundance of miRNAs encoded by the chromosome may be associated with clin—

ical symptoms in DS patients,such as immune deficiency.
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JLESNRIMERAAS 6 (2 B 4 &) AR AE 5~12 % 2 [8] °F
¥1(7.5£2.4)% 435Ik DS AN HAZH %S00 4 M K
25 TR R 2E B B S D 2t , EARAS A Wa b A0 s
[F& .
12 Fi
121 AR ARYEEAAZ AR BOL TR 12 ik an
43 B W (Invitrogen ) BEERITASA1 & i bR AR A9 2 AZ% 40, IF
B H#E A 1 mL TRIzol i85 (Invitrogen ) T84 2, 43 P 453
BTHRAED A T-80 C&H, L3 AT Wumina 7 53
Br, 1 6y F+ PCR 5R1IE
1.2.2 B RNA #2HU  HRHE TRIzol i858 & (Invitrogen ) i HH 45
B RNA, 32 H Agilent 2000 Bioanalyzer 23T {4 5 H
BEA)G (RIN=8.0 F1 285/18S>1.5), 1] I T small RNA £
PEM T 434
1.2.3  small RNA CEMEEFD umina MY 055 EIRE
DS ZH A B ) LEE AP A2 40 RNA (R =10 pg),
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ASGIEA TP 43 AT o SCHE (AR S R0 P 35 70 RN A R FE R A 5
B B BRI 78 AR

1.2.4  small RNA ZPE AL PRANME B4 #F Mumina HiSe—
qT™M 2000 7 AT A A0 T R4k  Ris g 2004y R IR
HAFAL L IRAT 18~30 nt KM & B T T8 B
SOAP2.0 B A0k Fir 151 17 41 5 N BE RL2H 7 41 (hep 2 //
genome.ucsc.edu) HFAT L4347 (B EEFE IC <2) , S8 )5 TR DL
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Tab.1 The expressive abundance level of 911 identified

miRNAs in both groups

RikF Xof B ZH DSH
Identified miRNAs 751(100.0 ) * 845(100.0 )"
TPM < 1 409(54.5) 409(48.4)
TPM 1 -10 162(21.6) 219(25.9)
TPM 10 -100 94(12.5) 108 (12.8)
TPM 100 -1000 47(6.3) 63(7.5)
TPM 1000 —10000 31(4.1) 35(4.1)
TPM > 10000 8(1.0) 11(1.3)
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Fig.1 The chromosomal distribution diagram of expressed gene
in both groups
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Fig.2 The chromosomal distribution diagram of expressive

abundance in both two groups
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Fig.3 The chromosomal distribution of 33 identified miRNA

clusters in the both two groups
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®2 FHEAHERRIZHN 114 4 miRNA
Tab.2 The 114 significantly differentially expressed miRNAs in the control and DS samples.
L ML . =L
miRNA MR 5l PME miRNA eIk i U AE P
XTHRZH DS Xof 4] DS4l
hsa-miR-628-3p 0.18 19.84 110.33 0.000 hsa-miR-3605-5p 7.19 38.74 3.40 0.000
hsa-miR-34¢-5p 3.54 361.42 102.22 0.000 hsa-miR-335 19.12 24.37 3.39 0.000
hsa-miR-10b 1.56 66.96 4297 0.000 hsa-miR-19a 170.79 64.28 3.36 0.000
hsa-miR-184 3.00 116.40 38.85 0.000 hsa-miR-183 5.51 560.08 3.28 0.000
hsa-miR-3154 0.48 17.51 36.52 0.000 hsa-miR-486-3p 1273.78 17.98 3.26 0.000
hsa-miR-139-3p 6.23 208.84 33.51 0.000 hsa-miR-126 237.61 4 068.86 3.19 0.000
hsa-miR-508-3p 0.54 15.18 28.15 0.000 hsa-miR-10a 491 743.96 3.13 0.000
hsa-miR-3614-5p 2.88 61.90 21.52 0.000 hsa-miR-548; 33.38 14.95 3.04 0.000
hsa-miR-221-3p 237.13  4964.36 20.94 0.000 hsa-miR-320h 9.11 100.00 3.00 0.000
hsa-miR-2110 11.75 219.89 18.72 0.000 hsa-miR-199b-5p 9.53 25.77 2.83 0.000
hsa-miR-423-5p  1003.64 18 695.50 18.63 0.000 hsa-miR-2355-3p 8.75 26.00 2.73 0.000
hsa-miR-25-3p 7.55 131.24 17.38 0.000 hsa-miR-99a 47.28 23.39 2.67 0.000
hsa-miR-503 2.16 32.46 15.05 0.000 hsa-miR-130a 170.85 126.23 2.67 0.000
hsa-miR-203 0.96 12.57 13.11 0.000 hsa-miR-342-5p 489.65 445.25 2.61 0.000
hsa-miR-320a 238.33  2999.07 12.58 0.000 hsa-miR-27a 37.39 1270.07 2.59 0.000
hsa-miR-1270 1.20 12.22 10.19 0.000 hsa-miR-3647-3p 4.25 96.91 2.59 0.000
hsa-miR-485-5p 1.38 13.73 9.96 0.000 hsa-miR-421 4.37 10.53 2.47 0.000
hsa-miR-7 367.65 344397 9.37 0.000 hsa-miR-548d-5p 3794.45 10.76 2.46 0.000
hsa-miR-548e 4.55 40.90 8.98 0.000 hsa-miR-30d 14.68 9326.63 2.46 0.000
hsa-miR-148b 548.62 4 854.59 8.85 0.000 hsa-miR-18a 17.92 35.25 2.40 0.000
hsa-miR-330-3p 23.13 190.22 8.22 0.000 hsa-miR-340-3p 1671.51 42.99 2.40 0.000
hsa-miR-877 1.32 10.59 8.03 0.000 hsa-miR-151-3p 6.35 4002.60 2.39 0.000
hsa—let-7e 66.82 516.45 7.73 0.000 hsa-miR-660 26.31 15.18 2.39 0.000
hsa-miR-584 41.65 310.58 7.46 0.000 hsa-miR-107 5.27 61.95 2.35 0.000
hsa-miR-185 122.97 815.69 6.63 0.000 hsa-miR-4504 6.29 12.33 2.34 0.000
hsa-miR-17-3p 16.66 110.00 6.60 0.000 hsa-miR-452 21.27 14.66 2.33 0.000
hsa-miR-3177-3p 2.04 13.09 6.42 0.000 hsa-miR-1285 165.64 49.56 2.33 0.000
hsa-miR-152 68.85 440.65 6.40 0.000 hsa-miR-221 49.26 381.20 2.30 0.000
hsa-miR-125b 12.94 75.86 5.86 0.000 hsa-miR-222 77.18 110.64 2.25 0.000
hsa-miR-125a-5p 21.69 123.38 5.69 0.000 hsa-miR-181a-2-3p 34.46 170.74 2.21 0.000
hsa—let-7h 2913.54 16394.27 5.63 0.000 hsa-miR-223-3p 47.34 76.03 2.21 0.000
hsa-miR-30a-3p 10.01 55.32 5.53 0.000 hsa-miR-19b 9.41 104.19 2.20 0.000
hsa-miR-224 2.64 13.90 5.27 0.000 hsa-miR-196a 28.05 20.59 2.19 0.000
hsa-miR-941 8.69 45.78 5.27 0.000 hsa-miR-454 41.11 61.37 2.19 0.000
hsa-miR-96 222 11.40 5.14 0.000 hsa-miR-22 8.03 89.70 2.18 0.000
hsa—-miR-199a-5p 11.69 59.39 5.08 0.000 hsa—miR-500a-3p 2691 17.28 2.15 0.000
hsa-let-7c 23641 1179.33 4.99 0.000 hsa-miR-9 138.55 57.47 2.14 0.000
hsa-miR-33a 2.04 10.01 491 0.000 hsa-miR-28-5p 7.43 290.40 2.10 0.000
hsa-miR-671-5p 2.16 10.47 4.85 0.000 hsa-miR-21-3p 167.01 15.42 2.07 0.000
hsa-miR-4446-3p 56.21 270.97 4.82 0.000 hsa-miR-200c 151.43 344.96 2.07 0.000
hsa-miR-664-3p 20.08 93.19 4.64 0.000 hsa-miR-99h 1259.58 311.98 2.06 0.000
hsa-miR-1268 3.72 16.35 4.40 0.000 hsa-miR-182 682.38 258791 2.05 0.000
hsa—miR-103a 9228.77 40 194.79 4.36 0.000 hsa-let-7d 14.38 1387.47 2.03 0.000
hsa-miR-1268h 3.90 16.81 4.32 0.000 hsa-miR-4772-5p 159.28 29.09 2.02 0.000
hsa-miR-301a 4.85 20.36 4.19 0.000 hsa-miR-425 14.08 321.46 2.02 0.000
hsa-miR-340 314.07 1316.84 4.19 0.000 hsa-let-=7d-3p 2 040.66 28.33 2.01 0.000
hsa-miR-139-5p 6.83 28.56 4.18 0.000 hsa-miR-486-5p 17.50 935.29 0.46 0.000
hsa-miR-30a 66.22 263.11 3.97 0.000 hsa-miR-190 52 684.69 7.16 0.41 0.000
hsa-miR-2115-3p 342 12.86 3.76 0.000 hsa-miR-143 4173.00 18578.98 0.35 0.000
hsa-miR-100 23.13 85.28 3.69 0.000 hsa-miR-144-3p 59.87 1334.12 0.32 0.000
hsa-miR-150-3p 25.89 95.17 3.68 0.000 hsa-miR-151h 25.59 18.67 0.31 0.000
hsa-miR-1307 14.56 53.46 3.67 0.000 hsa-miR-144 17.26 7.62 0.30 0.000
hsa-miR-128 19.90 72.19 3.63 0.000 hsa-miR-720 9204.86 3.03 0.18 0.000
hsa-miR-193a-5p 4.79 17.39 3.63 0.000 hsa—miR-451 242.76 1555.87 0.17 0.000
hsa-miR-191 2401.11 831042 3.46 0.000 hsa-miR-3653 48.84 21.52 0.09 0.000
hsa-miR-126-3p 78.26 270.68 3.46 0.000 hsa-miR-629 110.32 0.93 0.02 0.000
hsa-miR-27h 147.78 509.07 3.44 0.000 hsa-miR-1246 7.19 1.22 0.01 0.000
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Tab.3 The differentially expressed miRNA of 20 normalized expressions >1000TPM in two groups
HiRNA {3kt S P miRNA ARk e Pl
Xof HE 4 DSZ X B4 DS4l

hsa—miR-221-3p 237.13 4964.36 20.94 0.000  hsa-miR-126 1273.78 4 068.86 3.19 0.000
hsa-miR-423-5p 1 003.64 18 695.50 18.63 0.000  hsa-miR-27a 489.65 1270.07 2.59 0.000
hsa-miR-320a 238.33 2999.07 12.58 0.000  hsa-miR-30d 3794.45 9326.63 2.46 0.000
hsa-miR-7 367.65 3443.97 9.37 0.000  hsa-miR-151-3p 1671.51 4 002.60 2.39 0.000
hsa—miR-148b 548.62 4 854.59 8.85 0.000  hsa-miR-182 1259.58 258791 2.05 0.000
hsa-let-7h 2913.54 16 394.27 5.63 0.000  hsa-let-7d 682.38 1387.47 2.03 0.000
hsa-let-7¢ 236.41 1179.33 4.99 0.000  hsa-miR-486-5p 2 040.66 935.29 2.18 0.000
hsa-miR-103a 9228.77 40 194.79 4.36 0.000  hsa—miR-143 52 684.69 18 578.98 2.84 0.000
hsa—-miR-340 314.07 1316.84 4.19 0.000  hsa—miR-144-3p 4173.00 1334.12 3.13 0.000
hsa-miR-191 2401.11 8310.42 3.46 0.000  hsa—miR-451 9 204.86 1555.87 5.92 0.000

AR IEEE ik R B AR T R rh B
YEFHM, 55— miRNA B lin—4 8¢ R BLLLE , i
FENRA LU E & B 1 881 4~ miRNA i
FEP, AT gt 2 813 Al miRNA, Hirp 21 S fa
A miRNA 2 i 5L A 29 A4S, o] i 39 F il 2
miRNA Z3F,

LR IR, 21 SR ARG S 5 miRNA
(miR —99a let—7¢ .miR -125b -2 miR -155 Fl miR -
802) M 3Rk 5 DS BE R JIBERT OB |
PEBRFE L 9 S5 I RREAR FTE A 5C, miR-
155 Fl miR-802 7£ DS B LA RS = 3Rk,
ATl CpG W AL 45 & 8 1 (methyl-CpG-bind-
ing protein, MeCP2) )ik , 512 DS A Ml £ %
F 2O S G, miR-99a Al let—7c f5 ik AJ
fifi DS B LOWURIG T 40ME & & b 54, 5 DS &
BRI NERRIE A P, miR-125b-2 By 3K
TR T 908 E2L 240 L RS 40 L 1) 234k S5 R T, #E DSk
EEL 200 L 11 003 PR 240 L 13 s 7 O kit A v EL A
FEAEHN, FEARSLE T 21 5 P AR g S miRNA
A T RhEGA (R 3 FIE 4) , B miR-3687 AlmiR-
3648 KiLkTLgit2E 2 54, HiAth 5 1> miRNA (miR-
99a let—7¢ .miR-125b-2 miR-155 Fl1 miR-802) 7
DS BJLAMNE M B A ¥ m Rk, AR X
& FEARIREZLXT DS B LB HY I B A2 40 i 4 3
FIZH miRNA 2K 5% A58, B miR-802/m ik
Ah,miR-99a let—7¢ .miR-125b-2 il miR-155 1%
FEIR UEHH miRNA B2k HAT i as e S

BEXT DS FRF A S m PRAEAR 9T eIl < LA
FHEEON " REIA N 21 S YLk it DS FiiE

i ACE R 5 PR ) & 38 2R A 5 | S 5 17 2 T AS P Af 2
UL7IAH DS FRE I AR I E iR 21 5 3 Yefafk
Pl a3 N A F R T LA 45 52, DA A5 1 B
21 YK q22.2 KN LR 13R85 DS %
I AREAR T WA O, B AER AT Rk s 5
RAECMEBRPE | e BREED, SR, B N Ah22 3
X DS BN DS BLH /N AN [F] 412 20 i 42 3 A
ZH I FEIRIERIBFIE L P, 21 5 Y AR GG LR I
RACRBNFR 1.5 £ (RS S 9%~13%),
T R EB A S A 1.1~1.37 5 2 [ 28 4k, A% —
frR AR AR T , H B A S A LRk
W JC A i 25 S (CUnARSE G v 21 5 YL A AR 45 miR-
3687 1 miR-3648) , i DS JER& Ak R 21 21 41 g nf
FEAFAE— o JEE DR ) A B A FH %50 S A ME8ORE  Lh A
miRNA X 3 K ik 9 171 ] 45/ U231

I XF DS 2R AR ZH JL B miRNA SR iA [
St YL AR RN A A B, 2 L REAR F 3K miRNAYY
FEAMGT 1,14 17 X Jeafk b (& 1) B s
3K miRNA 953 A A —3, DS L E2 50 F 7.,
13 fil 21 Syl 5 I8 204 T 7 f1 13 5
Yy R 25 2 B 35 miRNA (950 B B B 245
(A 2)  ZEE UL 21 5 =YL @A %A miRNA
I P FR B —E W ER , EA—HRA R,
7 DS B LA i i 32 B R A 1 miRNA ) 32 %2
AT 8.16.17 Fil 21 Y afkma, il 21 %5 3 4L
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