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Screening and preliminary analysis of PRR11 interacting proteins based on

the yeast two-hybrid technique

Yu Linli, Zhang Lian ,Zhang Chundong,Bu Youquan
(Teaching and Research Section of Biochemistry and Molecular Biology ,Chongqing Medical University;
Moleculalungr Medicine and Cancer Research Center ,Chongging Medical University)

[ Abstract]Objective ; To screen PRR11 interacting proteins by the yeast two—hybrid technique,and to provide a basis for further stud—
ies of its molecular mechanism of action. Methods ; PRR11 bait plasmids were made for the yeast two—hybrid system and tested for
auto—activation. Mutants were constructed to obtain lower auto—activation. The human fetal brain ¢cDNA library was screened to obtain
initial positive clones. The lacZ reporter gene assay, retransformation , positive clone sequencing,and BLAST sequence alignment
analysis were used to rule out false positive and repeated clones and identify candidate PRR11 interacting proteins. Results . PRR11
showed auto—activation and a PRR11 mutant with lower auto—activation was constructed. The yeast two—hybrid screening resulted in
102 initial positive clones. The lacZ reporter gene assay further validated 39 positive clones. According to gene sequencing and se—
quence alignment analysis, the 39 clones were from genes encoding 15 different proteins. Finally, four candidate proteins including
RNF41 were verified by retransformation. Conclusion . RNF41,SCG5,BCYRNI1,and PRR13 are potential PRR11 interacting proteins.
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L1 A

iR W2 A2 22 48255 & DUAL membrane starter kits 14
F Dualsystems Biotech 2], WEREBE#E NMY32 7570 50k 3%
¥} pBT3SUC F1 pBT3STE A& # Uk 844 pPR3N | SCHE BTk
pPR3N -human fetal brain ¢DNA library ¥J 04 H Dualsystems
Biotech A7), KIGHT B Topl0 J&52 75 . pcDNA3.0- PRRI11 Jfi
BOASR RA7 WG £ AN R R £
H Axygen A&l DNA RN UIEE SA 1A &0 H Fer-
mentas 7, £ & DNA Ligation Kit ESLH TOY-
OBO A H], BEkk/Mafidiln &l 3 23k FE A0,

KIGFFR LB S5 A FIBERE YPDA S8 G S R
I3 ERESCI T T IR ORI A5 R L 7
JERD SD B SR AT AR 5 B P RS FR L (SD-L)
R/ 55 E MR R [ B B 37 5 (SD-TL) (3 /s = 4
R G UG R SR (SD-TLH ), (& 2 R/ SR/ 4 2 R/
M2 14 /45 I, d 5 760 5% 7 %k (SD-TLHA ) Z: 't DUAL membrane
starter kit i U B ACH
1.2 Fik
12.1 HHEMRRHETYLE L peDNA3.0- PRR11 Fik:
BRI PCR B RS H PRR11 2K BEH , HAEIL cDNA
Fed i Wi o i s n S 1 BEOI LG e 5Bt 514, 51907
IR :PRR11-F:5” -TTGGCCATTACGGCCATGCCCAAG -
TTCAAACAAC-3’ ;PRRI1-R:5’ -GGCCGAGGCGGCCCCG -
TTTTGTTCATCAAAGCTGC -3” (N RIZAR 5 A Sfi 1 B Ul {o
1) PCR W AR ZR K (50 wL R &R ) : Template DNA 1 pL,
PRRIT-F/R(10 pmol/L)%% 1 wL.5 xbuffer 10 wL . dNTP mix—
ture(10 mmol/L)1 WL FastPfu DNA Polymerase 1 pL ddH,0 Up
to 50 wL;PCR SR 251424 198 CHIZEE 5 min;98 CAEHE
30 5,55 CiE 2k 30 5,72 CHEfI 30 5,35 MMEH, )57 72 CHE

15 min, S TGP A PCR P=9) , 236 515 K
pBT3SUC Fl pBT3STE A% 4% , 7 (b KA HF 14 Topl0 /& 5Z7
& F A BRE 285 R R BUETE R 5 1 PH Ik sw e, d e s
b F BRI EAT PCR 9718 K B AR BRI L vk S5 0, e 48
DNA JFEHIA, [T R PCR J5 A 4 AN A R 2
BRFRFEAT A PRRIT RE 4 251K (A145,A149,A150, A 145/
A149/A150) , [FIAF: 5 B %2 31175 1H 24K pBT3SUC FpBT3STE
b R,

122 PRRI1 R AR [ SR A% O @ 191510
HAMREL AL T AZ IR NMY32 7 U4 T SD-TL,SD-TLH ,SD-
TLHA 3 FidfiF 0t b BERHE LSS 1597 4 d, 0 sk g doP Al 1
(A TE R, TR A A SRy e BB B 1 b 7
FAERR,

1.2.3 GBSO 3-AT WETIE 4Bk pBT3SUC-A145
Hl pPR3N . pBT3SUC-A145 Fl pOST1-Nubl 435l [a] i 4 4l T
SD-TL.SD-TLH .SD-TLHA ! SD-TLHA+5mM 3-%%:-1,2,
4-=1 (3-Amino 1,2,4-Triazole ,3-AT)>-Hxz , W ILEE fk
A AE A B

1.2.4  FEREESCRASSCOREYE AR FE 9828 (K pBT3SUC-
PRR11A145 778 JFokL A NMY32 BEREREAL T1F g 52 14 1 i
BRI SO SRR pPR3N-human fetal brain cDNA #% A
Hir %45 F SD-TLHA +5mmol/L 3-AT 4z [+, 30 ClE R
Bigf 3~4 d, WAL EE L I SR AR ROR IR RCR AR Y
HALTFHCR VM ERR, N T IHBRE AR AN T,
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125 MAMETORES e IR EAR P B A KT 1.5 mm
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[ 102 A~ 1 BA: 5 B 2 Ak 43 il F JC TR K B I AR &2
SD-TL 1 SD-TLHA +10mM 3AT B} 42,30 CHE iR 1% 5
3~4 d, FHFEPEERE His Al Ade #2485 3L PRAG I X400 4 B 52
Wl Ak A TG | SRS E i His FI Ade 57535 DAGI AY
WA FE ST R — 25 TR AT LacZ 54 58 B AG I F o B B
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Foki AL T RERE T i His  Ade 1 LacZ 4755 FE DR AR
X G AV B REIEA T 1



BERERKZEFIR 2019 £5 44 55 6 H7 ( Journal of Chongqing Medical University 2019.Vol.44 No.6 )

— 705 —

2 & R

2.1 HFEARe M
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PCR A P38 PRRI1 A4 A% X, 8 S 1 V), 0 5
pBT3SUC 1 pBT3STE #ATREI 42, Fe AL KA1 TOP10
SRS ATl RIS HUME AR AR LB 555 5 | $7 B i B 5T
KE, AT PCR 88 S5 50N 1 IR, 4% Saled s Fr B &
TIIAR /IS o X5F 3 BHPE S R 2 ) A 500 36 300 285 S
pBT3SUC-PRR11 il pBT3STE-PRR11 M 20,

M 1 2 3 4 5 6 7 8 9 10

YKif 1~5 4 pBT3SUC—- PRR11 #44kF- PCR 74 ; kil 6~10 9
pBT3STE-PRR11 k7 PCR j”#;M >4 DNA Marker; Hi [+ %
TARWH 3 kb 2 kb 1.5 kb 1 kb.,750 bp 500 bp

1 F{EF & pBT3SUC- PRR11 #l pBT3STE- PRR11
B% PCR&R

22 FHFEG BIEEN ) ek

4 TR R G R 4 B 1 A B A S T B R
NMY32 Hr 5 i BRI AR S8 R G T A s A skl . %
| WEEREEALSE TR 4 d S5 S B SE R LN Bk
S AE B TR b AL R R AR ROR , angk 2 181 2 i
7N, R 1 R FEPEXT B A APP-bait Fl Fe65—prey HA
AHTAEH, 50T 76 SD-TLH H1 SD-TLHA fi & - # - = KA

B SUNE 2 B B ARG VAR AR 0, SN 5
H1 6 NEEEEN A AE R G DIRERN , AR E 58%~67%,
TR AR P BE LW A I = TR . R 3
4 F K6 M 4 19 pBT3SUC-PRR11 I pBT3STE-PRR11 fY
S VR, 6 SD-TLH Il SD-TLHA § V64 I, 5546 T 2
P E AR 1 A I B T 43 0 AT — 8 i AR KR R W] PRRIT
WHE A HBROEER . B, A 2 Z R g8 AR LU B
PRRI1 ) H B E .

SD-TLH/ |
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6T R AL G E SD-TL P (A KA B0 5 Th 3R 1~6 BRI & 18
SD-TLH/5 mmol/L 3—-AT -H5 HF iy AE K AS L s T 0K 1~6 JTRi &
7E SD=TLHA/5 mmol/L 3-AT P-4 iy A 1 1

B2 PRR11FEHEREMER

23 PRRI1 R ZARMIER B #EHD

H4E PRR11 ZFERRITF1 5007, 20 SR 2 T 4 4~PRR11
FE S S IR A145 A149 A150 ,A145/A149/A150,PCR " 14
50K 3 R , PCR 74l Ak NS D) Fn %12 310175 1H 28
& pBT3SUC 1 pBT3STE, 5L KA HF 1 , B 75 PCR % 45
TRWE 4 Fi7s PRSP A 54 a4 3R 3 kel
B AR B 2 A NMY 32, 3564 SN A 2= SD-TL,
SD-TLH ,SD-TLHA 3 BB A, 254 3% 3,pBT3SUC-A145
TE SD-TLH HI SD-TLHA )i 6t L 19 4= 4 R4 39.78%
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2 pPR3N pTSU2-APP SD-TL.SD-TLH,SD-TLHA [ERER ORI

3 pPR3N pBT3SUC-PRR11 SD-TL.SD-TLH .SD-TLHA 9 e A

4 pPR3N pBT3STE-PRR11 SD-TL.SD-TLH .SD-TLHA 1 e A

5 pOST1-Nubl pBT3SUC-PRR11 SD-TL.SD-TLH .SD-TLHA Bl

6 pOST1-Nubl pBT3STE-PRR11 SD-TL.SD-TLH ,SD-TLHA Bzt sl

7 —_ pBT3SUC-PRR11 SD-L i PR

8 — pBT3STE-PRR11 SD-L i e 2

%2 PRR11 BEiERNER

S 1 2 3 4 5 6
SD-TL 896 760 768 1600 720 280
SD-TLH 800 0 200 408 488 164
SD-TLH F A K2 (%) 89.29 0.00 26.04 25.50 67.78 58.57
SD-TLHA 712 0 137 360 448 140
SD-TLHA FA9AERK S (%) 79.46 0.00 17.84 22.50 62.22 50.00
i PR XS IR Lo A H G A H G Ay A
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1 5.847% , FLA BeAIGHY S0 85087, BRI T 38 — 175 1 5 b 3iF
11 3AT MR EEDRARE T SO . 2% 3 TR Sy 1 F 2 1 —
W BUR A KRN 5 ML 4 FiR,FEWRE 5 mmol/L
B9 3AT %4t |-, pBT3SUC-A145 5 pPR3N HeHE 4L T2 K
AT PESE A RHSR 5 mmol/L il 3AT A4 Jg i a1

WKl 1~4 o5 PRRIT 2878 K A145,A149 A150,A145/A149/
A150 A Bt PCR 724);M 24 DNA Marker; fi_FZ FKKHN 3 kb,
2 kb.1.5 kb1 kb 750 bp.500 bp

3 PRR11 3%k PCR 1845 R

VKki& 1~2 25 pBT3SUC-A145, Jki& 3~4 2y pBT3SUC-A149, Jk
i 5~6 4 pBT3SUC-A150, 7K i# 7~8 A pBT3SUC-A145/A149/
A150, 7K 9~10 g pBT3STE-A145, JkiE 11~12 4 pBT3STE-
A149 JKiE 13~14 Jy pBT3STE-A150, JKiE 15~16 HypBT3STE-
A145/A149/A150 FTE 74 PCR 4554

4 PRR11 RIEEEZE PCRER

A-D 4 pBT3SUC-A145 55 pPR3N #4544k 74 H = SD-TL . SD-
TLH SD-TLHA F SD-TLHA+5 mmol/L 3AT “F-#g [t £ KA 5 ; E-H
3 pBT3SUC-A145 5 pOST1-Nubl 345 ¢ % #x & SD-TL . SD-
TLH SD-TLHA F1 SD-TLHA+5 mmol/L 3AT ¥4 i £E K fis it

5 3-ATREMRK

24 B Gk e rabe g A

B SCFE AL pPR3N-human fetal brain ¢<DNA % A F] &
A pBT3SUC-PRRI11A145 if5 [H BT KLY NMY32 [ £} 8% 32 25
3445 T SD-TLHA+5 mmol/L 3-AT V-4 . £ SLENEIRE
FEARHL 102 MR BIE FeRE R0, dE— 25 K B
SR SD-TL Ml SD-TLHA+10 mmol/L 3AT BRFEF-Hr, &%
i 6 IR A 42 G FAPE sERERBE AT A , BEAESD-TLHA
AR REAER G5 1,4.7.8,15,16,17,19,20,22 .26 33 37,
40 41 47 49 56 .58.59 .61 .65 .69.70.75.77.78.79 .80 81,
82.83 .84 .85.86.87.89.90.91.92 94 96,

HE—25XF LR 42 706 BHE s BEEAT LacZ Hi 2 56
Rl lAd - FURE T ERE M HT , UAT 3 /NI 0R B S
(%54 :1,20.,49) A REE A (B 7)), Hh ik, 23|k 2]
PR TERE 39 4,

R 3 BRLEEMEFIR EHERBEREE

e [ ol 2 SD—"l} SD-TLH/E K #t H / SD-TLHAZE K% H
HEREH LA (/% ) ! Al (n/% )

1 pBT3SUC-A145 pPR3N 1488 592/39.78 87/5.85

2 pBT3SUC-A145 pOST1-NubI 320 194/60.63 344/107.5

3 pBT3STE-A145 pPR3N 1184 232/19.59 126/10.64

4 pBT3STE-A145 pOST1-Nubl 896 544/60.71 348/38.84

5 pBT3SUC-A149 pPR3N 616 228/37.01 112/18.18

6 pBT3SUC-A149 pOST1-Nubl 384 428/111.50 344/89.58

7 pBT3STE-A149 pPR3N 400 102/25.50 83/20.75

8 pBT3STE-A149 pOST1-Nubl 664 420/63.25 480/72.29

9 pBT3SUC-A150 pPR3N 272 108/39.71 82/30.14

10 pBT3SUC-A150 pOST1-NubI 284 230/80.99 388/136.6

11 pBT3STE-A150 pPR3N 984 169/17.17 220/22.36

12 pBT3STE-A150 pOST1-Nubl 446 270/60.54 208/46.64

13 pBT3SUC-A145/A149/A150 pPR3N 968 162/16.74 148/15.29

14 pBT3SUC-A145/A149/A150 pOST1-Nubl 528 370/70.08 448/84.85

15 pBT3STE-A145/A149/A150 pPR3N 1336 448/33.53 165/12.35

16 pBT3STE-A145/A149/A150 pOST1-Nubl 374 378/101.10 215/57.49

17 pTSU2-APP pNubG-Fe65 608 648/106.6 469/77.14

18 pTSU2-APP pPR3N 424 0/0.00 0/0.00
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% 4 pBT3SUC-A 145 RETMKERFEFR EMERKE B R EEE
ok 1 ok 2 SD-TL SD-TLHAKRH /  SD-TLHAZEKHH /  SD-TLHA+5 mmol/L 3AT A=K H /
” ” HEREH FLA5] ( /% ) HB] (/% ) HLB] (/% )
pBT3SUC-A145 pPR3N 1120 288/25.71 52/4.64 0/0.00
pBT3SUC-A145 pOST1-Nubl 456 560/122.80 464/101.80 121/26.54

; e @ ¢ ¢ Om 0 ¢
A. 102 MGG PHA: ST AE SD-TL BBVl ) A A 1
FRUE “+7 D BHERS BE O BR T = S B RS HR

&

B. SD-TLHA+10 mol/L 3AT BRBEFAR i A KA L

B 6 102 MIsaPAE T FEZERRIE TR LR EER

2.5

S
=)

—_
wn

A615 nm/A546nm {E
>

o
n

BHYE 7 B-Galactosidase TETEE AR E
T 42 M FRRIEIERIR 42 ASBHME s REr - FURET BG4 ; PC . BHEXT B B— P ZLBR TP BG4 s NC . FIMERT RETY - LBl A 1 14
B 7 PHETEME p-FFLEEERE L EMRE

i BA P 5 TR AL R AT TR TOP10 SR AZ 45 7
RSP LB 5535 3 h P 8 5 42 BUORL IR iF DNA Y
BLAST HXF, MR A0 Xt 25 R, Bk 2 3R 14 o e A
SER SR TR S B ST 15 A, R AT IR AY 39 4
ERESLRR LR TARAD 15 AR FEE LA,

ISR R 1S AR 1 110 AR o A SR 5 15 1 v e bt
WAL REIEAT ML (3R 5) , A B E A 4 FhaE I 2w b
o e A [ B B E , X 4 43K H 4 B8 RNF41,SCGS |
BCYRN1 7l PRR13,

3 3 i

RIS AE R —Fh A Ko+ i R i
Al DLE S HA S B s DNA/RNA S5493 T2 (A1 AH
HAEMmATHEHYIEE, 2 54 FAEY) =i #2 . PRR11
JE AR 1 1) 8 7 2 B — 13 %) Py A O
PRI A PR 2 B HLAth S 56 % (1) Z2 Tl LIRS
PRR1T 7E 41 A JE] 01300 2 R i s 25 2 1 P g 1) & A=
KR FETh I AT EZAE RS, X PRR1T &

R 5 EFEKINIIEFAME T EE TR EEEARNEERL

o ETimEE ADE2, T
Mg WRES LacZiell
4-a RNF41 vV \V (1.641)
26-a SCG5 vV V(1362)
41-a PTPRZ X \V(1.559)
75-a RNU2 X vV (1331)
78-a BCYRN1 4 V(1.547)
79-a PRR13 vV \V(1.700)
84-a RPS21 X V(1.528)
85-a SF3B5 X V (1.446)
86-a CDKL5 X vV (11.400)
86-h FAM218A X V(1.522)
87-a CLPTM1 X V(1.481)
89-a ERP44 X V(1.473)
90-a RND3 X \V(1.445)
94-a WHSC1 X \V(1.458)
96-a WXD691 X \V(1.462)
IoE 4o e Vv vV (1.558)
PRt HE X x (1.315)

H A5 R T R BE A0 A B, PRR1T & A 2 il
R P E A B EAE N & SRR X, s
X e F AR, X st s ZU 4278 PRR11 AJ7E
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20 i A o G A R X A 1 Bk AR
AHEL A FH 8 75 AH A -l i T O TN
PRI, FEASBIF 5 rv i o P B U2 A8 B AN
PRR11 T FEAH ELA T IS A T 0t e ) 28 204

P RE X SCEOR , LA PRRIT MBI,
XE MG cDNA SCHEHEAT i 1 , 00 45 0 e 4045 102
AWILG BHPE SERE AL T, 18— RV LacZ ity
TP | 11 963 | B s R M J &2 BLAST J351)
XS o3BT, HIEBR AR PR v B 0 o 52 v e | e 2 20
fifi % RNF41 SCG5.BCYRN1 Fil PRR13 /& PRR11
e EAEIEE A

RNF41 BIIAF5 8 41 (ring finger protein 41,
RNF41), tH FX NRDP1 (neuregulin receptor degrada—
tion protein 1), J&— > E W EE A HE 1, B A
2T LSR5 AR R T L A T A ) 9 R S A 22 R
fiE, %Eﬂﬂﬁﬁ\ﬂiﬁﬁ@ A IR DA K H At 2 B
P2 ZR GG Il R GE PR Y K LR R e, SCGS
(secretogranin V) H & T —Fh A b B 43 F AR
KA, HATC AR R 2R s X
TR e e SO e 46 v g vh B EE AR
PRR13 (proline-rich 13)#% TXR,5 PRR11 —#§,
WA AR X, H T TR i a5,
W5 578 H 2 5 985 22 s 20 i XAk 97 24 9 )
BN A ERAY 2 , BCYRN1 (brain cytoplasmic RNA
1)%?&&4&%@ RNA (IncRNAs) , & W1 64 3E

HAER IR AT VP T 22 ROV g vh B

E%ﬁﬁfﬁﬁ“g}o

(oE SR S TP IMIERE & e e P =
i i PEFIR) A0 45 5E  PRR11 5 RNF41 55 4 MR
1 22 1] A ¥ AH ELAE Y B AR o i ST s i —
Y R G SE AR E A, AR 52562 H i IE
TEFATIZ AR,

b|| 10- 1||

& £ X M

[11  Ji Y,Xie M,Lan H,et al. PRRII is a novel gene implicated in
cell cycle progression and lung cancer|]]. Int J Biochem Cell Biol,2013,
45(3) :645-656.

[2] Zhang C,Zhang Y,Li Y,et al. PRR11 regulates late—S to G2/M
phase progression and induces premature chromatin condensation
(PCC)[J]. Biochem Biophys Res Commun,2015,458(3):501-508.

[3] Wang Y,Zhang Y,Zhang C,et al. The gene pair PRR11 and SKA2
shares a NF-Y-regulated bidirectional promoter and contributes to lung
cancer development[J]. Biochim Biophys Acta,2015,1849(9).1133-
1144.

[4] Zhang L,Lei Y,Zhang Y, et al. Silencing of PRRI1 suppresses cell
proliferation and induces autophagy in NSCLC cells[J]. Genes & Dis—
eases,2017,5(2):158-166.
[5] Qiao W,Wang HY,Zhang XZ,et al. Proline-rich protein 11 si-
lencing inhibits hepatocellular carcinoma growth and epithelial —-mes—
enchymal transition through B -catenin signaling[J]. Gene,2019,681
(10):7-14.
[6] Ying C,Zhanshan C,Wenzheng F et al. The prognostic potential
and oncogenic effects of PRR11 expression in hilar cholangiocarcinoma
[J]. Oncotarget,2015,6(24) :20419-20433.
[7] Song Z,Liu W,Xiao Y,et al. PRR11 is a prognostic marker and
potential oncogene in patients with gastric cancer[J]. PLoS One,2015,
10(8) : 0128943
[8] Valkonen J. Protein—protein interactions;the yeast two—hybrid sys—
tem[J]. Methods in Molecular Biology,2008,451(451).:421.
[9] Chien CT,Bartel PL,Sternglanz R, et al. The two—hybrid system:a
method to identify and clone genes for proteins that interact with a pro—
tein of interest[J]. Proceedings of the National Academy of Sciences,
1991,88(21):9578-9582.
[10] Ball LJ,Kuehne R,Schneider—Mergener J,et al. Recognition of
proline—rich motifs by protein—protein—interaction domains[J]. Angew
Chem Int Ed Engl,2005,44(19):2852-2869.
[11] Kay BK, Williamson MP,Sudol M. The importance of being pro—
line;the interaction of proline —rich motifs in signaling proteins with
their cognate domains[J]. Faseb,2000,14(2):231-241.
[12] Yen L,Cao Z,Wu X,et al. Loss of Nrdpl Enhances ErbB2/
ErbB3 —dependent breast tumor cell growth[J]. Cancer Research,2006,
66(23):11279-11286.
[13] Zhang Y,Zeng Y,Wang M, et al. Cardiac—specific overexpression
of E3 ligase Nrdpl increases ischemia and reperfusion—induced cardiac
injury[J]. Basic Research in Cardiology,2011,106(3):371-383.
[14] Wang C,Chen T,Zhang J,et al. The E3 ubiquitin ligase Nrdpl
‘preferentially’ promotes TLR—mediated production of type I interferon
[J]. Nat Immunol ,2009,10(7) : 744-752.
[15] Wauman J,De Ceuninck L, Vanderroost N, et al. RNF41(Nrdpl)
controls type 1 cytokine receptor degradation and ectodomain shedding
[J]. J Cell Sci,2011,124(Pt 6):921-932.
[16] Shi H,Du J,Wang L,et al. Lower expression of Nrdpl in human
glioma contributes tumor progression by reducing apoptosis|J]. I[UBMB
Life,2014,66(10):704-710.
[17) Waha A, Felsherg J, Hartmann W et al. Frequent epigenetic in-
activation of the chaperone SGNE1/7B2 in human gliomas[J]. Int J Can—
cer,2012,131(3):612-622.
[18] Lih CJ,Wei W,Cohen SN. Txrl:a transcriptional regulator of
thrombospondin =1 that modulates cellular sensitivity to taxanes[J].
Genes Dev,2006,20(15) :2082-2095.
[19] Samson J,Cronin S,Dean K. BC200 (BCYRNI1)—-the shortest,
long, non—coding RNA associated with cancer[]]. Noncoding RNA Res,
2018,22(3):131-143.

(=2 4% B Ak )



