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 E.BH i Rho® 2% RHD A B R A48 £ # ) RNA(miRNA), Z £ & Ffl RHD & B & &
MAYER, Ak AR A WAE 8 FH A TargetScan.PicTar ## miRWalk fam #fe @ 46 A T RHD & H # miRNA,
EASAKREENEREREAFAEZSY 5 A miRNA #4785, B A4 5 2 (PCR)F 3 RHD A B 3'-3k
AR (3'-UTR) A7) 46N 3| By 6 W % K F B R4 A B R P R LA B &KL miRNA 345 3 a0 je,
Bt AR xt 3% b E B E R 5 AT miRNA 5 RHD A B efe @A, KA £ 838 2% PCR 40 miRNA £
RhD Fa % “53 D" AR AP ki, R RFHIMERAD AW 3-UTR &L F 8RR LA B H Kk, Zk
AR H AL miRNA-566 . miR-1183 f» miR-1207 k4 F @iy M X L FHERE B ILE S A THT
37% (P <C0.05).13% (P <C0.05)#= 14% (P <C0. 05), & & miRNA-566 ., miR-1183 #» miR-1207 # f& ¥e %1 8 3%
RHD A B ., miRNA-566 #= miR-1183 £33 D" A B A K P eysast 2L 2% & T RhD MHEAEAR(P<0.05),
Zit RHD AR 3-UTR Rk Z B A HAR % H KM E MR P . miR-566 f= miR-1183 s+ RHD X B A ¥ & 47
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miR-566 and miR-1183 targeted inhibiting the expression of RHD gene”
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CHEN Jiani' ZYANG Cuihong"' QI Jun'®
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Trans fusion sCancer Hospital & Shenzhen Hospital sChinese Academy of Medical Sciences
and Peking Union Medical College Shenzhen Guangdong 518116,China; 2. Department of
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Guangdong 518055,China

Abstract:Objective To explore the microRNA (miRNA) related to RHD gene expression in Rh blood
group system and their roles in the intervention of RHD gene expression. Methods The bioinformatics soft-
ware TargetScan,PicTar and miRWalk were used to predict miRNA targeting RHD genes. Based on the re-
sults of three databases,five miRNAs with the highest target rate were selected for research. The 3'-UTR se-
quence of RHD gene was amplified by polymerase chain reaction (PCR) and inserted into the double luciferase
reporter gene vector, the reporter gene vector and miRNA were co-transfected into cells, and the targeting
effect of miRNA on RHD gene was determined by relative luciferase activity analysis. The expression of miR-
NA in RhD positive and "weak D" samples was detected by real-time fluorescent quantitative PCR. Results
The RHD gene 3'-UTR double luciferase reporter gene vector was successfully constructed. The relative lucif-
erase activity of cells co-transfected with this reporter gene vector and miRNA-566, miR-1183 and miR-1207
decreased by 37% (P<C0.05),13% (P<C0.05) and 14% (P <C0.05) respectively compared with the control,
suggesting that miRNA-566,miR-1183 and miR-1207 potentially targeted RHD genes. The relative expression
of miRNA-566 and miR-1183 in "weak D" samples was significantly higher than that in RhD positive samples
(P<C0.05). Conclusion The RHD gene 3'-UTR double luciferase gene reporter vector is successfully con-
structed. miR-566 and miR-1183 have targeted inhibition effect on RHD gene.

Key words: RHD gene; double luciferase reporter gene vector; microRNA; 3-UTR; weak D
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Rh I & 48 1 1p34. 3-1q36. 1 56l 4 i, A 54
Pl B, ALK T ABO I 289 () B A 51 R 2 Y
MA RS, RhD A7 Rh I8 2R 45 b G0 75 ik
o5 o PRI A I DA i ot S 1 2 (] o £ 2 v e 5 o AR
Y. DR SR AL <5 D74 D”“DEL
U7 & Hrp S DR RRAE SR 2T 40 I K 1 D P E A
T WA (5 5 A 7 NG L 55 1= A1 2 1
D" M & A 543 AL X T HE AR % RhD i A9, 5
S R B ol 5 0B BT AR LV R A B A L,
o H R, RH A5 DR A S RHD 3t [ 45 14 4
P HOURIA 250 55 D7 R D R AR KOF
S TRK O RHD 22 S5 s,

Y W, 0/ RNA (miRNA) i 5 1 7 4% %
K AT RV R T AR AR L oAk A L R T AR S
B bR E EZEAER . A5 3 4
Rh“55 D7 R AIFE A 6 ] RhD PH M A A Sy 0F 55 %
Sl AT B R A IR ik 5 R PE RHD H [H 3k
IRH I miRNA L #4208 2 i 5 56 PR 2 1 L 35
K miRNA 5§ RHD £ KRB C R, Dk — 22 of
755 DPRAE 4 FHLH S miRNA CR ., HHRE
mr,
1 #MREHZE
1.1 #RBEIE 6 6 RhD FEPE & 3 4«55 DA
A AR 2 5 VR R ol M 9 o, T — 80 °C UKAR A7
#=H.
1.2 AU 5iH
(2 E Promega 23 7, #tt 5 :0000129139) 5 293T 4 i bk
YT BB A R A RS WD 5 Notl BR i1 1 Py Y1) i
(% HE Thermo A H) , 5 :00155534) . Xhol BR il 44
B (32 E Thermo 24 ], L5 :00209345) 5 5 b 472 B 571
£ (L E Omega 24 FlL L5 :00D6943020000C190091) 5
miRNA mimes il miRNA mimics 25 £ %57 B M
B AE YR A R 7D s DMEM #3356 (35 E Gibeo
2] L5 8116402) 5 Lilpofectamine 2000 (£ [# In-
vitrogen 23 #l. it 5 136719); SYBR® Premix Ex
Tag™@>XO[FAEY TR CRE) ARA A IS
AK9204]; primeSTAR HS(primix) [ F W T2 (K
AR LS 1603057 PrimeScript™ RT rea-
gent Kit W6tk F & AW TR GE B RAA .
5 :00382191 J; psicheck? vector (3£ [# Promega 2
w5 :0000095842) ; miRNeasy Serum/Plasma kit
(£ H Qiagen A Fl L5 :154023933)
1.3 AYEE %W HE RHD & K £k 1
miRNA  FI A ¥ F B 2% TargetScan, PicTar
il miRWalk, 7£ & R 7] /£ T RHD 2 H 9 miR-
NA, AR REEFAY 5 4 miRNA AT 2047,
1.4 RO 3 Tl e 5 5 DR 48 A 1 )
1.4.1 5% HHE Pubmed Genebank ID 6007 #iff i
RHD A 3" -3k 4% X (3'-UTR) . 3% ] Oligo 8. 0 &

Dual-Gloluciferase Assay system

% 3 B 4 5 2 Y (PCR) 51 %7, RHD-3UTR-F.
CCCTCGAGCCGCCTGCATTTG-TACGTGAG;
RHD-3UTR-R: GAATGCGGCCGCACAAGCACT-
GCCACGTTCACC LA T AR A R A A A 1D .
1.4.2 PCR &M RHD #H 3'-UTR KB DA
[H 40 DNA AT PCR §7 1 )RR R R 50 pl.
2X primeSTAR HS(primix) 25 pl‘,fﬁﬁi 100 ng, I~
W59 (100 pmol/1)0. 4 pL, FHF51# (100 pmol/L)
0.4 pL.iInMZEIK (ddH,0) & 50 pL, & PCR &
Sk H .98 “CAFPE 10 5,55 “CiB Kk 10 s, 72 °C 4 fif
75 5,30 MEH

1.4.3 #ikaE f ik PCR =¥ 4lifb ) #47 No-
t1/Xhol XA VI, 5 X% 2 B Hig 5 3 K 24K psi-
check? #E R IG 1L = DHbo B2 S 40 0. BEALE
e B i K 8% 3% I $E BB R DNA

1.4.4  [GUISGE SOy FERHL A BTk DNA H
NotI Fl Xhol 8OO RE 1 4b ¥, FH Bt g B 56 i i vk 560 i
RHD 3 [H 3'-UTR J3 81 & 75 m Ty 4 A 28 4 5 36 Bl
Y58 10F 1E A 1 v BT U

1.5 MRS miRNA mimics % Y 40 i
i DMEM #5355 T 37°C,5% CO, By 41T 3%
293 T 4L, 96 LA, 100 fF+/#L.1.5x 10" 4~/4L.,
Bigg 24 h, BUME R 10 pmol/L B 5 4~ miRNA
mimics A1 miRNA mimics B4 H X B (miRNA-NC)
%1 pL. 515 9 pl OPTI-MEM K 52 3£ 3R 4 5 B
100 ng/pL A9 $8 3L A 3'-UTR & 8 £ H 34k 2 pl, 5
13 pL. OPTI-MEM 5 3% 58 & B 1 pL Lipo-
fectamin 2000 55 24 uI. OPTI-MEM #5552 3R &, 5
min J§ ZFIRA 3L 50 pl, BEELIFHE 20 min, R
JEimzAi N . i3 ATl Y 48 h AR
Wy, e S

1.6 SEMFZEE B PCR(RT-qPCR) &l miRNA )
Fik  FREU O MREARR RNA K RNA 5K cD-
NA, L cDNA SRR , 5 6 5 A I miRNA 1 35
B, IE m 5 ¥ K. miRNA566-GGGCGCCTGT-
GATCCCAAC, miRNA1183-CACTGTAGGTGAT-
GGTGAGAGTG, miRNA1207-TGGCAGGGAGGC
TGGGAG, 20 pL X B & & : SYBR® Premix Ex
Taq™ (2X) 10 pL,EB 54 (10 pmol/1)0. 4 pL, X
m# 51 % (10 pmol/L) 0. 4 pl, ROX Reference
Dyell 0.4 uL,cDNA ##z 0.4 pL,ddH,0 8.4 ul,
PCR S %7 :94 °C 2 min,94 °C 12 5,60 °C 34 s,
40 MER AR LN S (U T 3 IREE Bt
YRR LA ddH, O 188 cDNA A5 A E 17 44 fife iy 246 00
miRNA FXF k8 R 272 ¥BitE.

1.7 Seit2gabst 1 SPSS19. 0 G2 i #1317 B4
IEER R Gt bt . FF A IES TR R L =+
Fon L PULIE] LL 3R A ST BEAS ¢ K58, DL P <<0. 05
R ERE TR L,
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2.1 ¥4 RHD EHEEXH miRNA A W1{E B 2=
DAY AR R FERT A 5 A RHD K £ 8 5 miR-
NA 43 %1% miR-566, miR-939, miR-1183, miR-1207
il miR-1222,

2.2 RURNCEMHRAILH B KW #E R T
RHD # [H 3'-UTR X3¢ & B 2 15 3% K 3R A %
W45 5B 2 1k fr 4 4 priR-RB-REPORT-RHD-3'-
UTR, PCR & 1A RHD %K 3'-UTR K4, £ 355
BESE RS L Pk eSS R L 1, 9748 A B 1 200 bp 53
WHEMA. FEREE PRI 6 ¥ 24 PCR RiE, A
BrRK R 1200 bp, WEB H B 7 B s D) 4 A £ AA
SR 2, 7E 6 DA TE R 3 NIRRT RS
FER BT R DNA, XA priR-RB-REPORT-RHD-
3-UTR.155| 2 P44 ,RHD [ 3'-UTR K B 5 i
R /N SR, WK 3, priR-RB-REPORT-RHD-3'-
UTR % & iR H RHD 3K 3'-UTR JF5 5%
A5t —3

1 000 bp——> <——1 200 bp

¥ .M & Marker;1 i PCR ¥ 3 724
1 PCR & RHD £H 3-UTR K &

M 1 2 3 4 5 6 7 8

1000 bp-> <1 200 bp

& :M B marker;1~6 & 6 W& PCR 7= 457 N X IR 8
A BH A X R
& 2 PCRBIEEAHAE =EEEEEFHENRE

000 bp R <——1 200 bp

¥ : M} marker; 1~3 4 priR-RB-REPORT-RHD-3'-UTR %
F 91 =) .
& 3 MWE#Y] priR-RB-REPORT-RHD-3'-UTR B Z &
RHD #& 3-UTR K &

2.3 miRNA 5 RHD #H 9 # S 8IF45 58 priR-

RB-REPORT-RHD-3-UTR 45 miR-566, miR-939,
miR-1183.miR-1207 .miR-1222 H:H%& Y 41 g (1) 41 % 5%
SeE WSS Bh 0. 63420, 02,1, 08£0. 18,0, 87+
0.11.0.8640.05,0.9940.01, %4 miR-566,miR-
1183, miR-1207 1] LI ffi priR-RB-REPORT-RHD-3'-
UTR AYHE X % 56 K B 36 14 8 miRNA-NC 4 51| B AL
37%.13% .14 % (P<C0. 05) , i miR-939 5 miR-1222
VA 2 AR R AR X 2O R B TS PERE L. DL 4,

1.2

. *
*
0. oJ

miR-566 miR-939 miR-1183 miR-1207 miR-1222 miRNA-NC

5 miRNA-NC 4, " P<<0.05,

B 4 priR—RB—REP()RT—RHD—3’—UTR 5 miRNA
HEE LM A L REEES N

xRN EEE Y
oo e o
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N

2.4 gRT-PCRE®EME miRNA 2= FFEKIE WK
Y6 Wl AR 45 K N SZ 36 & B, miR-566, miR-1183 Al
miR-1207 %f RHD 3 [H 3'-UTR & /5, T 2486
I miR-566. miR-1183 Fl miR-1207 7 RhD BH 7% J
“55 DY RAFEAR P AT RSB, 45RO, miR-
566 F1 miR-1183 7£“55 D” % MAEA o (1) A XF 6 35 &
B2 & T RhD PHPEREA (P<C0.05), WLIA 5.

2.5,
*
mmiR-566

2.0 mmiR-1183
_&IEIIJ * miR-1207
¥ 1.5
®
£, ] |
2
E
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RhDBAMEAEAR “§50” REMER

.5 RhD FHMEREA 4R, © P<<0. 05,
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3 i i®

miRNA J&H 20~ 25 A% H 8 41 5% 5 38 4 5 /)
43 F RNA,E BE 8 1 Bl 3 5 4b i %) 7 2030 51 50 £ 4l
RNA(mRNA) I HARYE B AMEE AR [ S UL E
AR B E B mRNA 0 B3 5l B A7 4 mRNA, JE i
S AR R B9 A B2 AR . B4 miRNA 0] L £ 4
UL LML miRNA WA DI F— N0, X
Tl 42 2% 149 31 0 2% B 1T Lol 5 — > miRNA SRl £
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Rh i 2R 48 2 A 2820 40 i 1fn /0 &R 48 de 2 4%
REZULEREALZEEN—-TRE.DIERAN
RHD & H £ AW EE M PR, RHD 3 H A4 55 858
%, Hoh“5g D7 H g D H R B0 miR-
NA A DL 3 # 7 5445 & 2 H 19 mRNA 1 3'-
UTR, L —Fp o 50 07 20155 & 8 1 0T B3 30 ], oF v 4
il 8 A PR AT RE R R Rh i 7 &R S8 G < 55
DSBS P ()

AT R A2 WA 85 0 5 43 B 100 0 AE A 1)
WA RHD R #A1 miRNA, fEM IR Z 2B
FEE T RHD JE[A 3'-UTR X7t % AR 7 3 X 2k
priR-RB-REPORT-RHD-3-UTR, ¥ i Ml % miR-
566, miR-939, miR-1183, miR-1207, miR-1222 Al
priR-RB-REPORT-RHD-3'-UTR £ % 4t 293 T 4
JitL L BIF 5% A X et R T AR AL, S5 R E L miR-
566 fEff priR-RB-REPORT-RHD-3'-UTR K #H % 9¢
G TS P FEAIR 37 20, X HAT B S g 4 AR H (P <<
0.05), miR-1183, miR-1207 JR{#i priR-RB-REPORT-
RHD-3'-UTR 9 # %F 2¢ 't & B 15 M 4 3 B K 13%
(P<C0.05) Ml 14% (P <C0.05), i B miR-566, miR-
1183 Al miR-1207 W 7E# [ J& 4% RHD A 3'-UTR.
TIREHTE RhD FHPE & “55 D” 2 5 7 24 A% v 46
T miR-566, miR-1183. miR-1207 Y ik, & M miR-
566 F1 miR-1183 7E“55 D" AUAE A v Y #4263 2 1H
LT RhD BHPEREA (P<0. 05), R HE miR-566 .
miR-1183 fig T i RHD & [F ) £ 315  X 7] G2 fff Rh 1
RIZRG55 D" R B IO H o FHLH . BA 4
miR-1207 7£“55 D281 RhD BHPEREAS b AR X 2634
REFRGEIE B LBH I — L0, Wik A
HRAEFR . miR-566 3 i ¥ WNT6 17 5% 0w 7L A 8 19 1F
JEUY T miR-1183 XF S 5T 9% 40 Me AT B AF AE A 45
ERS

miR-566 5 miR-1183 7E“55 D” fil RhD FH ¥ 45
AR TR AR SRR Y 3 22 L N E miRNA KA
7% Rh iAo 55 D F AW 7 F L B2 T S ak, [
A RhD BHME 555 D” 3% 8 [a] % % 50 32 48 158 14 4
R Ak .

gk LT AR B DA A T RHD 3 3'-UTR
[ WL ' 2R Tl i 45 i DX A4, [A] sk ) 25 4iE B RHDD A&
) 3'-UTR 5 miR-566, miR-1183 fil miR-1207 4
AN, BAEYS DY RAFEA D LI miR-566
miR-1183 1 & &5, ¥ A E B T miR-566 Fl miR-
1183 fig A ¥ RHD 2 A 1y £ ik, hy oF — 25 #F 55 18 4%
RHD 3t A 335 0 7 F LTS24 T HUS AR 3
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