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WE  APFRPLIIE R %3t = 4 KB #9shRNA, 4 A %16 £ % 4 & % 2474 49 pRNAT-
U6 18R, VAR THERPLIAEE UK R A4 . FEA A4t % E HelLatm o F 5 N G418 4T
Ji ik, R @it PRAREE R P m IO I 5 1 2h Ak, YT K 3T AR 69 I %1% 4w it 3t 4T Western blot#=
qPCR 5= 30 304 SRAF RPLIIIA B A4 2 31 68 m ie k. A Bl CCK-84m it 7% 7) A 3 7 & F=Puromycin
AFICEM A RPLIIE RS R SR % 69 A KiF Ao di A B OO RAE A, 45 R A W, RPLIIA R
ARG I A 0 4a L 69 7 ) Fedt A B G A REL ), Z ML A ) 4 HF A RPLI&Y AEAZ AR R 3 6k
BT A,

K##iR)  RPLI1L; fo e R4 & B & et A 4iiuds /)

Construction and Verification of RPL11 Gene Stable Knockdown Cell Lines

LIU Wei!, GUO Peidong', JIA Nannan?, SUN Yingjie?, TAN Lei?, LIU Weiwei?, QIU Xusheng?,
LIAO Ying?, SONG Cuiping®, DING Chan'?*, MENG Chunchun®*

("College of Animal Science (College of Apiology), Fujian Agriculture and Forestry University, Fuzhou 350002, China;
“Shanghai Veterinary Research Institute, CAAS, Shanghai 200241, China)

Abstract In order to construct stable knockdown cell lines of RPL11, three different shRNA target se-
quences of RPL1I gene were designed and ligated to PrNAT-U6.1 with green fluorescent label to obtain recom-
binant plasmids. The recombinant plasmids were transfected into HeLa cells, and G418 was added for pressure
screening. The positive cells were subcloned and purified by limited dilution method. Western blot and gPCR were
used to verify the expanded culture of monoclone cells, and RPLII gene stable knockdown cell line was obtained.
CCK-8 cell viability test kit and puromycin labeling method were used to determine the growth activity and new
protein synthesis ability of RPLII stable knockdown cell lines. The results showed that RPL1I stable knockdown
did not affect the cell viability and protein synthesis level, which laid a foundation for the follow-up study of RPL11
non ribosomal function.

Keywords RPL11; stable knockdown cell lines; newly synthesized protein; cell vitality
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RPL11H%%5% , RPL11RERS 71 4% c-Myc ) Rk K
NS iE e . ZERPL11-MDM2-p53i@ & 1, RPL11i#
WINEE RN A A O, W TR, B R A A
5 )i -1(protein interacting with carboxyl terminus-1,
PICT-1)72 4% RPL11-MDM2-p5 33l i ] — 4> bt
I R T NREI PICTIE BRI R R I, 7N B
JRREAAAE SR G, I A2 /N SR B pS 3B g 51 A
DAY 2 I £ 240 L 4 L A 4 B T T S U R IR
T4 i (embryonic stem cell, ES)E K PICTI i 3t K
YL A% iR 2R A (ribosomal proteins, RPs)5 MDM24%
A, Bidips3, A FERPLIT. RPLS. RPL23LLK
RPS7, (H/2/EPICTI R R AR I 4n e b, R A 75 mibR
RPLIIJG 7 35200 pS3 i, Mimif& RPLS . RPL23%,
RPS7J5%f pS3BEA 520, 1X i8] PICT15 RPL11 145
EXF T iEpS3REE A EEAEAT, B H WK
W, B AR EERK WD40HE & 7 51 5 1 1(glutamate-
rich WD40 repeat-containing 1, GRWD1)i# I RPL11-
MDM 2 % 51 i 4% p53, 4iiE it 75 GRWD1AEH
] pS3UAE , XA KN GRWDI )it 5 %3k 55 4 3t
ERPL11454, #0] 7 RPL11-MDM2 2 [8] [ AH H.AE
FH, U559 T RPL11 5 MDM22 [d] {1454, {4 MDM2%}
PS3MEAMAE FH IG5, 01 T P53, (et 7 s
RA®, (E— Lot 5e 25 R R B, R 2 42 51k
P EE R RCE BRI FIEAL O , B SRR AR SR B AR BT
o e 24H R P I FH B Atk 7 T ) Dh e A B Rz
BRI AR S 5L

4T RPL11A 60SAZBE A4 AR 4R G B 58 £
AEAE YA B ThRE R B BVE R, Sk 4 e
(1) RPL 11564 i b 33 0b 2 5 40 R 736 o [RIE 3R
T2 R FH Rk 2% (¢ 6 I RNATE F #0/K pRNAT-
U6. 144 RPL I PR A2 € MR A A AL, DL T
Ja B:RPLI1EE AR R T RE (B 9T

1 #EFIEE
1.1 SEe#RY

AR S5 BT F ) HeLadl it pr AR SE 36 = AR 47 TR
TR pRNAT-U6. 1 S I3 P AR A= M) R
WA BR AT ; G418 sulfatelly) L+ FigAE T AY) T2
HIRAF] ; 23S DHS-of1JE N 55 K RN
BT RAR AR AL ERAF ; BRI
PN VIEEBamH 1. Hind 1% T-24 E Thermo A 7 ;
T4 DNAEHEEGI ST e 50 v ME S AR R R

PRAF] ; DNABER RIS S0 T b R AL A1)
BHEABR A A ARG 544 44 ik 7f|FuGENE HDJ K
T2 [H Promega s 7] ; 435 7% DMEMAI 41 fu 5%
I+ MLFH M KT Gibeo A 7] ; BRI F 2K Puromycin/i 3£
T-Selleck A 7 ; CCK-8i 7| £ (Cell Counting Kit-8)I
SEF AL A ] B Puromycin B FEHUAA . FK R
RPL 1IN LT Abcam A ] ; § B-actin 7g B4
) T3 [EH Sigma /A 7

12 SWHE

12.1 Sh-RNA7F|4pi%it  #GenBank 4% F|RPLII
FEH (&35 NM_001199802.1), % Life Technolo-
gies/A T HE AL BLOCK-iTM RNAi Designer#k {4
(http://maidesigner.lifetechnologies.com/rnaiexpress/)
LRV THERNAF S, 5881 shRNA 5| 4 7 31 4
i IE SUBEsh-F: 5'-FR &% Py UIBEAL s+ TP AL s+
RALER (TTCAAGACG)+ T AT 5 H RN+ 5%
ZIEF(TTTTTT)-3'; R IE X EEsh-R: 3'-FHLHEA7 1 H
FNBE + R F G5 (AAGTTCTCT)+ T4 B4 55+ 5%
8T I EANEE(AAAAAA)FR il 1 Y DT B -5,
BRI R P HE S DA LAY TRE R
N7 58 il shRNA A il e Wit IT (I ShRNA 5E 5 - 41|
W TR

122 shRNA-RPLII-F#HELFRME Bk
PRNAT-U6. 1 T8t 7% 2 JUR B D) e VAL, e A
F43 pg pRNAT-U6. I T8 ii ki 3 uL BamH IfR
I EREDIRE . 3 uL Hind TIFR G ERFDIRE . 3 uL Hind
11 buffer. 18 pL ddH,0, 37 °C/KIG4REEIVE 2 hia,
1%3 R WE e vk, FH R [ml ek o [l e 7 38 e
1) pRNAT-U6. 1P H ki Re 5 i) sShRNA-
RPL11-1. shRNA-RPL11-2. shRNA-RPL11-3iE% %
PRNAT-U6. 1R PE B, B RN AR R W TR : 2 uL
)34k, 14 uL sh-DNA. 2 uL 10x T4 DNA ligase
buffer. 2 pL T4EHZE, 4 *CEEIR. =41 &
YR 2y B Ay 44~ ShRNA-RPL11-1. shRNA-
RPL11-2. shRNA-RPL11-3, fl DH5-o/f 3¢ 5640
B, SRECR BV, T ORER TR, JhEGH A ik 2
AR A TR R AR AT, e THE
R A R -

1.2.3 MR W IRE M Z e sn it 2 T 5
I ih it F T R G B RS A G418 25 itk
T E HeLadl M/t G418 L4 H 12K 5 4 #ii4E
T BRI L, AT 4B i% , 53 0] ¥ B Mock A



XUHSE: RPLIIFEDN A3 E IR0 2R B RS S e 1243
#1 shRNA3|#1F5
Table 1 Sequences of primers for shRNA

SR ZIE EIlkZ2 ] R 1 1 P9 D il
Sequence name  Primer sequence Restriction enzyme
sh-RPL11-1(F) 5'-GAT CCC AGA AGA AAT CTT GGA GAATTC AAGAGATTC TCCAAGATT TCT TCT GTT TTT TA- 3' BamH 1
sh-RPL11-1(R)  3-GGT CTT CTT TAG AAC CTC TTA AGT TCT CTAAGA GGT TCT AAA GAA GAC AAA AAATIC GA-5' Hind 111
sh-RPL11-2(F) 5'-GAT CCG GGA GTATGA GTTAAGAAATTCAAGAGATTT CTTAACTCATACTCC CTT TTT TA- 3’ BamH 1
sh-RPL11-2(R)  3-GCC CTC ATA CTC AAT TCT TTAAGT TCT CTA AAG AAT TGA GTATGA GGG AAA AAATTIC GA-5' Hind 111
sh-RPL11-3(F) 5-GAT CCG TTT CAG CAT CGC AGA CAATTC AAGAGATTG TCT GCG ATG CTG AAACTT TTT TA- 3’ BamH 1
sh-RPL11-3(R)  3-GCAAAG TCG TAG CGT CTG TTAAGT TCT CTAACA GAC GCTACGACT TTG AAA AAATTC GA -5’ Hind 111

qRPLI11-F 5'-CCC CGT CAT CCT CTG ATT GG- 3’

qRPL11-R 5-ACC CT GCT TAA CCAAGG CTC- 3"

RN AL IR A PERE DI AL 5, LG PO TR A R A, o 25 5 2 A

Restriction restriction sites are underlined. Ring structure genes are in red, and stop signaling genes are in blue.

Zj¢H., DMEMINZj4H (600 png/mLZH. 700 pg/mLZH .
800 pg/mLA), HANAM=AEL . ¥ HeLadgl fu
FiF 12F00R AR 20 i 2 ks BIAL N THAR K 70%H
ARG AN FER B 25 ) e A 9k, Ji R 12K
BRI 4R FE e — R B A RV E GA18 13 I SE 4k 4%
It

PRI 2515256 45 15 B HeLa G418 F R EAL 2
YIRFE R 700 ng/mLJG , fF 6FLAR A4 K 22 60%
B, AR M 5 R e 77 FuGENE (148 FH i BH 15
HF = A E A TR A G iR A% 13 (R 4 T gl
N3 pLEGSRF B LB TE 100 pLff Opti-MEM H R
10 15 minf5 I E] 6FLAR L 4, 24 hjg# R 3%
T & 25K 9 700 pg/mLEY DMEM 58 4 8% 5%
B, IR FR12KR, REMRAR e — IR EE IR, 25K
FEIZA NN 1 200 pg/mL, [ 1E e i R o () 2
FEAE N 2P

HeLaZHiflfE G418 LA 12K )5, FIH 0 5
T 4 T O F LA HH BH 12 248 e A2 9 A, il 44 40
AL E R, FAS LUARRE 17 V2, M At B 7% 2296
FUHR A, 7 3% B o P A PH PR A M .l I 9 Ok B
FI T HH AT A GFP R AR 25 (14 BH 14 SRR 40 i, 3R 4T
P REEFR . F T 5 SRR mi% 4 52 LA ROAH RS
1.2.4 RPL1IAEE 3Kk m 0 & 31 A & & #F  R fn
mieE AME N T HERPLIIE E MUK 40 i &
(P Ra e P, DL A BRACRPLIIS: R 5 20 B 2k K3 77 2
TR IR, B w B 40 i B9 KBS 97 154X,
fE5AR, 2 AW A RE FIRNARE, 33547 Western blot
SEHG F 79t 78 BEPCRAT I, 7F Western blot=E 56 H i
1x TBSTHRPLI17di(1:1 000)Fi ke J54 °CliE & i 1%,

or 56 41 i & P RPLI1 R B B R A5 O, € 40 &
FHRPL11EE H 3R IE 2 B R 2Ll . i 40 5
W RPLIHE R B £ € WK 5, A FH Puromycinfig b
A RO E R, TEOFLAR I 4ERR T In AN 2%
W JEN20 pmol/mLI¥ Puromycin, /EF 1 hJUEE &
P 3£ 17 Western blot32 56, H1x TBSTH% — i€ LL ¥
Puromycin i (1:1 000)#: B 54 °Chit & i &, fax Il
RPL1EARAH M R ol & ) B & FH BgAR X
FNCCK-8 18 71 1 I 7 40 g 2 (3% )48, % JRPL11
Tt A L 3R () AR RV

125 it F o Western bloths ill] 25 H £ 1A
& ) K B AE SR P Imaged 3 14 4b B, SI2 56 %5 9 48
GraphPad Prism 8#K {4317 73 A, K FH HE BC X 46 56
Gt oI5k, P<0.05RRZ 57 BE A G E X,
P>0.05% /R Z R A REH G L.

2 H#R
2.1 G418H{RETL IR E AOHhE A0 L 52 BELRARTHIE

2y 4SS RAnE TR, G4184EHT4 R A HeLa
Y I AR ESE, HINANG418 8K )5 5 #2HeLaZ fitd 4E
TR, HAFE R EROBRN. . FEG418I 12
RJIF600 pg/mLAATIA K EAHHAEIE; 11700 pg/mLAL
R A0 BE T, HHAEFIRE D B, M
800 pg/mLZH 7 55 8 K 40 il KA Wb B A7 v, 2126
R MM I 5E S BB T, HOZIR 2 5 10K A T &
) BH I 40 0t S AE(PEI 1) o DR R AT T3 R G418 [
700 pg/mLAE g & A FH R &, T 240 i & 0
i

2 #EpRNAT-U6. 1)1 KL 4 [K] J7 51) LA K g V) A
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AL -

ST B I 51, AR = A 4 J5 R (shRNA-
RPL11-1. shRNA-RPL11-2. shRNA-RPLI11-3)]#4 &
THL. P45 SRR, B se sl HoR K A4 RAZ L
A, i TR d R R, = A EAMR
$i 7E HeLaZll i 7 3% 4424 hJi5, H45700 pg/mL G418[1)
DMEM 5 7% 5 i e 40 i, 2838 125K 11 24 0 /5 96l 2 41
it FE 5 B B v 0 e HH I o P 40 g, % SR G P2
N 13 B bR GFPARZE HA G418 14 1 1. 7o b
M 5 T 5 SR IR S T
2.2 RPLUFBERIKMAEARMKMELE

= AN FEA Tk i Y B HeLaZll i, 4533 25901
T 0 % e SR AT 0 b 4 A, FI-KE I v B A e B
KB 7%, Western blot S 46 £ il 41 fd 2 RPL 11 K]
1B L. RPLI114E H 3R 1A 45 4 a1 KI3AF EI3BA 7R:

4d

600 pg/mL

700 pg/mL

800 pg/mL

AN FET AL AR B AR 4H M R RPL R
1A 5 5 Mock 4L AH Hh 3552 2 B B4, 2= 54w
2 (P<0.001), HshRNA-RPL11-3Fk4 il & 5 HAth
PRARAR EE 22 7 A G i 22 5 L(P<0.01). e £23847]
196 P I AR B 47 (ShRNA-RPL11-3 [ T 41 i R Fa
SEPEMR .

N6 UE ShRNA SR 1A 244 B8 75 75 20 i P9 35 48 7=
A=shRNAs, #E 1 #1 i) #E 5 [RPL 11 R &, |ATH
ShRNA-RPL11-3#k AL 7= 154K, FFAaERR SRR
HURE & 43 33647 qPCR(G 1 )7 41 2 B 32 1) Fll Western
bloths MIRPLIT 2k 1% Hl. 45 R El4A T 7~ 4
i RALARE S 10/, H154AF, RPL1TIM#:
S K43 0 R HE 4 1936.9% . 40.0%F138.9%, %
5323 (P<0.01, P<0.05), 1175482 [l (% 2% T

8d 12d

1 000 pm

Ell ffEHeLaZBFI7EG418{E A TR £ B TR HIRIRE

Fig.1 Determined the minimum concentration of total cell death of HeLa cells under G418

Subclonal cell

200 um

Subclonal cells were expanded in culture

1°000 pm

E2 e REdmpaimEy KiEsF

Fig.2 Subclonal cell screening and expanding
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i # 2 5(®P>0.05). [ iy Western blot2 (4B
A1 E4C) 2 7, RPL11AR A8 M K 1 40 A R 5 Mock 4l
FHEERPL11 2 1 32 38 $10 fi1) 250 5K 22 57 i B 35 (P<0.01,

P<0.05), HALARH 2 B IRPL11EE A R X = % 7 A
E(P>0.05), RUIZAN M RAEACE 158R90 g
M BIShRNA R IE B AR BERF 227~ 4= shRNAs »

(A) (B) sk ok Bl Mock
2 1507 'I—I*** ' & sh-1
g Hok ok = sh-2
Mock sh-1 sh-2 sh-3 i‘é’ I_l = sh-3
3
ggloo- —_
RPLI11 e = & sk
e =2 —
=
G
3 & 50+
Actin e @ m— = g E
g5
(]
L
g\- 0- T T T
g Mock  sh-1 sh-2 sh-3

A ANTFVHE TR AN RRPL11 4R 1A & B: RPLINER (ARE B IR EAH L. **P<0.01, ***P<0.001,
A: RPL11 expression levels of knockdown cell lines with different targets; B: identification of protein expression level gray value comparison.
**P<0.01, **¥*P<0.001.

E3 RPLUBRAMEANLEE
Fig.3 Identification of RPL11 knockdown cell lines

ns

2 I 1 Hl Mock
ns ns
(A) TE’ I I 1 B3 sh3-5
§ 150+ sk P sk El Mock
t?» T 1 T 1 T 1w sh3-10
QU
E | Em Mock
3 100+
& =3 sh3-15
Gy
S
& 50+
s
a
s
o 0-
B
= &
~ < mm Mock
pa sh3-5
5 ns = Mock
(B) (C) 2 150+ Yons ns !
= I 1 23 sh3-10
(5]
; gk k% k% W Mock
B=! T 1 T 1
Mock sh3-5 Mock sh3-10 Mock sh3-15 %.‘33?100— B sh3s1>
SE
o6&
RPLI11 — cenne — E g
€3 s0-
) o 2
Actin — — — — — — -c—i %
5
g 0
>
© o © S
5 N AR

A: QPCRETI FR A0 M RALARFRE VE; B: B E/KPRE AT R AL RFE I C: Sl ARIEABRKEMILE . **P<0.01, ***P<0.001, “P>0.05.
A: stability evaluation of knockdown cell lines by qPCR; B: protein level was used to detect the passage stability of cell lines; C: identification of pro-
tein expression level gray value comparison. **P<0.01, ***P<0.001, “P>0.05.
El4 R R ERIRE RN
Fig.4 Stability test of knockdown cell lines
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(A) Mock sh3-15 Mock si-RPL11
. . bd
Puromycin
—
RPLII -
Actin e — e — - —

Grayscale value of the relative expression of the

(B) B Mock

=3 sh3-15
HE Mock
3 si-RPLII

—_

4

(=]
1

ns ns

100

4
(=]
1

newly synthesized protein/B-actin

(=}
1

:
Mock sh3-15 Mock si-RPL11

A: I ENE R A RIS R B a R A RIS RR AR . ~P>0.05.
A: expression of newly synthesized proteins in cells; B: grayscale comparison of the expression level of newly synthesized protein. “P>0.05.
El5 4Bt & MERSBENE

Fig.5 Detection of the efficiency of new synthesised protein

B Mock

D450
35
L

= si-RPLI1I

= sh3-15

12h

*P>0.05.

24 h

Elo 4RIENELER
Fig.6 Comparsion of the cell viability

2.3 RPLUEERRZAERFE EEEIFNERNE
BRPLIES G R K A HeLadll il 58 ¥ o S2 56 20,
RPL11/MNFHERNAKL B3t (i HeLa ky FH 14 %f B 2H,
28 3 AR ART Ab B frJHeLad il 12 Mock2H . 71 4H Jitg I
HE24 hJ5 FH Puromycinbs i i 58 £ [ FF 3E 17 Western
blotSL 5%, FHPuromycindit A4 45 il 40 i = 387 & iz 5
BI1E e, 45 S B SAFTESBRT 7~: RPL11AR 5E m 1%
fIHeLaZll il &2+ /N T HERNAKL T fJHeLa 5 Mock
SHAH EE BT A BRI B R RO 2 3 22 57 (MP>0.05), Tt
HARPL 114 R (0 S5 A 5 M 4 L 3 5 BB
2.4 RPL11F2ERUK 4R ZR A9 4HRESE 1M E
N6 IE 20 B AR PL L 1A A 5 R i 2 75 2 i
Y HE /7, FERPL11AR € (% [ HeLadtl il 5 152 5

3620, RPL11/NFHERNALL B i it HeLa Ay BH 4 X &
H, K24 I AT A 4L 2 F HeLadl A 1% WMock4 . 4r
SIE AN BN BE 512 he 24 he 36 W4 Kig
R0 5 X5 5 CCR-8 A5 I &4 F1.450 nmi < Ak ()W
JE (DY, 45 R E6fr: RPL1FK I HeLadl it £
(SL5G ) FIMockH /N F HERNA KL 2 25 (BH 74 % ]
YH)2 [5]450 nmyE AL IR OL (D) E A TC % %
("P>0.05), =40 i AE KR — 3K

3 g

AW TR R IE S0 R L IIRNAL S FH 3
PRpRNAT-U6. 1A E 22, It 7 =ANEF X RPL11
AN T X S A PR R, 5 SR8 1 G418 % Al
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M v B 7R 50, IR T ITRRRPLIIAR 58 R (K
(JHeLaf i 2. 20 3% 0kl 27, 140 R 5 5
AR T B 2 R B 5 PuromycinkR ic vE DI 5E LR,
RPL1 RS E R 5 FHEAS 520 41 M A 8 1 6 e

W FL 2 B, FORZ A M A AR AR B AR
B L RER 4y, T H LR A KRtk BEFR &
BAR R A AR E B Bl FaE ki
A% W A 5 93> B B 1k B 1 RS2 P, SR
Wi 40 U IR % A B A S AN HIR I e T, R R 2
HEMEPT, RPL29E 3R 4 H A= K A 4344 11 25 29 45
K7, BENCRE B TR 4 RF B 4T o 309 4, i
G A RO R R AR S BRUVE i AT 4 4 i
(FIRPLP AU 8 5 45 B, {HRPLPI AR 233
INEIRAR R R, P R IT & R AR, e e
RAWHEAFSHAGE S S . RPLP1IFIEIE
TR0 T G AR ) 2 & DA S 20 B 3 4 9 2
ANAL /U2, A B4R K I 3 2R FARPLA0SZ VS VIR K
R T L T, /N T HERNASIRNA) FH7E
RPL40J5 VSV u1E F RE /7 5 R BEM. 2415 3248
JiL I mRPL AT B 30 2 R il 25 1) 41 2% e /0
TEDAHR R B A ML P, R Pl I (N) S %0
A ARPS1945 &, MR JG ML HE% B mRNAs B B

IEAELERPLLAERE R B B Sh e b, BFFE N A K
DU i R [ RPL LTSS R ) 5, 6 AT BE A7 3 (2
A B RN AL 25 57 B B AU, RN BRUVRAG
RPLI1H: R 56 4= i b I /> BRUVE G W) K & ¢ 1k T ik
A R BIRPLIIRG B J5 BT RS BR A7 1 H0, IF
P Bl A B BN A A 2R 40 PE IR A2 A KT I
B FIRPLO 2 A% K A K 0 I (1) 55 EE AT R 2R 1, BT
2 BRPLO S 11 ] Jif J8d T2 i (1 2 2[R 781, 4§ RPL9
7 40 i vh it 0k 5 BOEMMTY, AT DLER 31 S
GaglE AERA-F KEM R . GaghE [ FIRPLITE #
=N A EAE Rt 7 EE e £ S, FHsiRNA
Y RPLIFER K5, Gaghit A 3Rk & AR AR PRI
R 3 1 52 1) 52 21 B S A ik el

O WFFCUESE, RPLIFEMR KA. MG R E
HHOR B LR TR, H LA E e o R LA
RINREH AT HRE . AL & BT AR I, NDVI& S
JERPLIR A= . 35 A, 5 L B AR AL A A= 4 22 T
REANBIAACO. AHIE 7T BT Ae) ERPL1 1A € R I i HeLa
Y H Z K BN JE SR T L AEND VIR B (1) R AL b
wORerA 71 L.
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