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Construction of mouse dynactin-1-shRNA lentiviral vector and its knockdown efficiency in mouse podocytes
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[ Abstract | Objective  To construct the lentiviral vector carrying shRNA of mouse dynactin-1 and to identify its
knockdown efficiency of dynactin-1 by infecting mouse podocytes. Methods Three pairs of shRNA targeting mouse dynactin-1
were synthesized and subcloned into Bgl [[-Hind [l digested pENTR/pTER entry vectors. Then the entry vectors were
transferred into pLenti X2 Puro destination vector by LR Clonase reaction. All the constructs were verified by restriction enzyme
digestion and sequencing. The pLentiX2 Puro/dynactin-1-shRNA vectors and the packaging vectors were co-transfected into
293FT cells to produce dynactin-1-shRNA lentiviruses, which were used to transfect podocytes and the cells were screened by
puromycin resistance. The expression of dynactin-1 protein in podcytes was analyzed by Western blotting analysis.
Results Restriction enzyme digestion and sequencing analysis confirmed that the dynactin-1-shRNA lentivirus vector was
successfully constructed. The podocyte cell lines stably expressing dynactin-1-shRNA were obtained by puromycin selection.
Western blotting analysis indicated that dynactin-1 protein expression was down-regulated by dynactin-1-shRNA lentiviral vector
in podocytes. Conclusion We have successfully constructed lentiviral vector of dynactin-1-shRNA, which can effectively down-

regulate dynactin-1 protein expression. providing a basis for further studying the role of dynactin-1 in podocytes.
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3l J1 # H B0 3 1 (dynactin) J& — Fl 8 22 89§
HAHRM IR E A, Bl 5 AR/ R B IS AL
IR E A, 8 %G 3 & A (dynein) S 5
ML TR A 22 57 FL 2R 78 6L | 200 M B 4 P2 e
A R 240 i oA ) Jo i ik 45 o A A0 M A A i B, dyn-
actin-1( X4 p150°"*) & &h Jy 2 11300 26 1 ) 8 %
WA AT 43 F B 150 0000, FRATTAT WA 5E
TE SR FR AR B TP R I dynactin-1 235 B 3% T %
(FR &3, 2 8 E AA dynactin-1 T B 3 6L 5 B IR
B A G, A EE— B BFSE dynactin-1 7EHE IR
9o ' R 0 L A0 e A S 1 ML, A T 5 A
ZE/NEL dynactin-1 #5532 shRNA 1876 3 244, 55 Y2
/NERE I, 38 52 RNA T 32 (RNA interference,
RNAD 5 A BFEAR /N BUE 400 F dynactin-1 8 H 1)
ik, AW SE dynactin-1 7E 2 40 M A B9 T A8 25 5 S
Liog SN

1 #MRITE

1.1 % H#H pENTR/pTER( £ 17453) Hl
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pLenti X2 Puro DEST (£ 17296) 4 H Addgene 2
W) s 1805 # £ %€ UKL (pPL1, pPL2, pLP/VSVG) Al
pLenti X2/control-shRNA [kt H 4 4 7 )& K2
BR A d T L 4R M IR 2 S KW AT B NEBS-alpha
) H NEB /A & ; One Shot Stbl3 4 | Invitrogen 2%
A5 BRI VTG A Fermentas (Thermo) 2 A ;
Quick Ligation Kit i) | NEB 24 & ; LR Clonase
H Invitrogen 2 ] ; Wizard SV Gel and PCR Clean-
Up System W H Promega 23 Al ; 45 1414 7Kk A= 4k A /)N
FR A 20 1L R A2 B2 B s A 1 B B PR R A% 1
HAZ 15 shRNAoligo #1 Invitrogen 2 & & A ; #%
YL #] Lipofectamine 2000 W H Invitrogen 2\ #];
Mouse Anti-p150 [ Glued] M H BD A ],

1.2 shRNA #3&3t & /M R dynactin-1 (NCBI
Accession: NM _007835) Y @ fik (knock down) 5
¥ e 3 A & i/ Bl dynactin-1-siRNA #8 FF
G, K B8 e ) P o n b A U0 A A (Bgl 1T M Hind
M. s b loop 71, & il shRNA IE £ 5 5 %
TG D,

% 1 Dynactin-1-shRNA E % & 8 5 5

Tab 1 Sequence of dynactin-1-shRNA oligonucleotides
Name Target Oligo 5'-Adapter Sense strand Loop Antisense strand 3'-Adapter
shRNA-1 511-529 bp Sense gatcce ggaagtatttcacatgtga  gtgtgetgtee tcacatgtgaaatacttce  tttttggaaa
Antisense agcttttccaaaaa ggaagtatttcacatgtga ggacagcacac tcacatgtgaaatacttcc gg
shRNA-2 2 317-2 335 bp Sense gatcce gtgtggacgtgtataagaa  gtgtgcetgtee ttettatacacgtecacac tttttggaaa
Antisense agcttttccaaaaa  gtgtggacgtgtataagaa  ggacagcacac ttcttatacacgtccacac — gg
shRNA-3 4 008-4 026 bp Sense gatcce caagatgacacagtctaca  gtgtgetgtee tgtagactgtgtcatettg tttttggaaa
Antisense agcttttccaaaaa  caagatgacacagtctaca  ggacagcacac — tgtagactgtgtcatcttg — gg

1.3 shRNA AT1(Entry) H ke i A 52 ¥
HAMY shRNA FER H BR 1718 K, & BAEE DNA
F B pENTR/pTER i Bgl 11 Al Hind [T XUV )5
PEAT B IR B %E B L 9K, Wizard SV Gel and PCR
Clean-Up System [l Wit F1 4l 46 5 kL 7 Bz ; A Quick
Ligation Kit 48 shRNA K Bt 7 B | pENTR/
pTER, # AL &2 8 K #F % NEB5-alpha, 7 3| 3 Fi
shRINA J5HE 25 {4 5 B PH 14 o B TR 7% i 42 JBRE, EcoR
T 1Y) % %, CEQ8000 DNA Analysis System
(Beckman Coulter) l ¢ G /5 F pENTR-R 5#) K
5'-ATG GCT CAT AAC ACC CCT TG-3"),

1.4 BREHRAOMERLEE pENTR/pTER-

shRNA Entry ik 100 ng,pLenti X2 Puro 150 ng,
Fi TE buffer %] 8 ul A . & J5 M LR Clonase 2
pl 25°C B 2 h IR FEE K 1 p1,37°C M 10 min
Ja R 1l B AR SZ S KBTI One Shot
Stbl13, 15 F| BH P o &, $2 BU5 AL J5 75 2] pLenti X2
Puro/dynactin-1-shRNA 1855 82 84K, F EcoR V
1.5 BmAFaErks WXTECERKRBIM 293FT
M 4RI 4 X 10° A A L4 Fh T 10 em H5FRIIL; 55
2 KM M i A48 Ok pPL1 7.5 pg pPL2 3.0 pg.
pPL/VSVG 1.0 pg Fl shRNA 18355 8 484 Bk 5. 0
pg T 1.6 ml Opti-MEM 1, Lipofectamine 2000
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Y5 40 pl ¥ F 1.6 ml Opti-MEM 1, =i T
BE 5 mmE,Hﬁ%*\/%*ﬂﬁﬁFﬂ Lipofectamine 2000
M BWOR A, B TR T 20 min, R IREGHE 3
293FT 4 M bs 75 W b R AT L B 3% 40 I 4o i 1% 3%
Wi ;48 h [l 3,3 500X g B0 15 min, 2540l

WER LI WOB B L (15 000X g B0 1.5 h), W 4h
B 1/10 AR FHF 4 Je 4 i

1.6 Jmr ik Ao e i /R 40 M G 3%
F RPMI 1640+10% FBS+100 U/ml H % % 4100

pg/ml 55 E +10 U/ml THE v. 7 33CHMT
iR o B B A Y /N B A0 M AR AL 1.5 X 10°
5 BEHEAD T 6 FLEF SR AR 46 2 RN 2 ml g 8
BRI AR SEIEIF 24 b OB BE G TR RO IR 24 b AR
JE B 1 pg/ml BE RS8R ) BE S5 W AT P M O BE
KRR SR 3 d Ja, °T LA 2 BA P 40 e, 1% 4R
A7

L7 BUREOR A A 3R e Gt BH R R A0 i B
I 4 d Ja WSCER A L R IBCE B (L HEAT AR 9T Ep
K, A/ P dynactin-1 BT FEPUIR (1 2 500) 7
ACHEF R, HRP —H0(1 + 5 000) EIBFE 1 h,
SRJE H ECL-prime 625 KGR #E AT I, X R
B G, K I 4% 2H 2 H 3 35 5 dynactin-1-shRNA-1 2
Msh SR 4 d A HHEE-NER (1 2 1D fE—20°C FE 20
min,5 % BSA A 40 min, A/NER$T dynactin-1
PATEREPTIAR (1 2 500) 7E 4°CIEF 14 %, Alexa Fluor
488 Donkey Anti-mouse IgG(1 : 1 000) —Hi =ik
R 1 h, B R FTEYOL B T WL,

2.1  Dynactin-1-shRNA A T # 4k 49 # £ B %
& pENTR/pTER Al (Entry vector) il Bgl
TR Hind TSRSV L B BEWE B 5 L vk [l gliAk L 3% A
Bk JE B shRNA X EE DNA, # # pENTR/pTER-
shRNA Jfiki, pENTR/pTER J&i ki £ 7¢ B {7 o5 # l)
A 24 EcoRT1E VI 7 1, MY 5 15 2 260 bp fr B, 4
A shRNA(65 bp) FFF1 5 W24 327 bp, Bt A EcoRIH
YInT LS se B 2 5 75 . ABF5E 3 F shRNA ¥
vk, 2 EcoRIBE VI JS 190 B R 0 v Tk 145 31 327
bp HBEC(E 1), B shRNA J7 31 i 3 4 A 2] 2544

SR pENTR-R W75 | ) 47 0% L 45 A4 /s 45
AP I ST 5158 2 — 20 2), Iﬁﬂﬁﬁimm
T dynactin-1-shRNA A ]2/,

bp

2 686 —

— Digested plasmid
2 000 — 5 b

(2294 bp)

1000 —

400 —
300 —
200—

— Insert (327 bp)

1 Dynactin-1-shRNA N\ [ TE & HEETIEE
Fig 1 Digestion of dynactin-1-shRNA entry vector by EcoR]
M. Marker; 1. pENTR/pTER; 2. shRNA-1; 3. shRNA-2; 4. shR-
NA-3. Insertion of the shRNA oligonucleotides resulting in a band around

327 bp as opposed to 1 019 bp for the pENTR/pTER vector

2.2  Dynactin-1-shRNA % s & ﬁ ey MR %
2 Hfdynactin-1-shRNA AT 8 LR VA
F| pLenti X2 Puro 4 & dynactin-1-shRNA 18 Jk 7 2%
T S IUBTRL G HT EcoR'V il V12K 3641 % AN B0, 45 [
P v B il V7D 5 P DK 4 2R W 1 15 3 U AR 1 /i 3
MR B3R 5 4341 924, 415 bp [ 3) . KK
I T dynactin-1-shRNA 1895 3 3844 .

2.3 Dynactin-1 Sk 2L £ 694 M ¥ pLentiX2 Pu-
ro/ control-shRNA HI pLentiX2 Puro/dynactin-1-shR-
NA 69 75 UKL e /)N Bl 2 40 i 46 1L 35 A7 IR 18
RIYFEFRWIE TR 3 d. i ik ﬁ”ﬁ%hfﬁk%“ﬂﬁ’ﬁﬂﬂﬂﬁ FH
A BENB A dynactin-1 YR IAKFE G5 R £ 0,
3 ' shRNA 68 T 8 dynactin-1 A [ /K, Horp
ShRNA-T 1R ARRCR e i, FL U2 shRNA-3, i shR-
NA-2 R fix 22 (B AA) . e 52t G @ 45 R K W]
shRNA-1 #5941 il 19 dynactin-1 B9 3R 35 FLXT FR4H T
W& I 4B) U BH A s

3 W 8

JEYNM (podocyte) BN B /NER IE)Z B2 411 it , 43R
AR | B SN R 28, M AP 2 2 58 XU AU ot 24 it
JEE, S gk 2 5 B AR /N BR S IC B (GBMD 1 4 M T
T GBM, I 7] GBM FE 40 i3 P Bz 3L 1R A4 5 T 5
ANER IV 8 2k B B, & T AR 4 Y 20 A= B 2 A
FER A L Ny 2 A AR — R R S b A M, A
R BRI 25 B 58 BT DR N7 B R R A Y
JE 2 AR AP RS AL rh ol 2] T AR 2 ROE, B #1997 4F
Mundel 5 #2371 LR 8795 5 5 40 Ak 1 /N B 41 i
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#k (conditionally immortalized cell lines of podocyte) ,
AR FE N 33°C 15 F il 37°C Ky IR i, A0 2%
155 143 2400 TF 46 3 Ak, TR 1L 58, 258 L 8 1Y
PARAN AR R, Saleem 5 HIRIBE A 7 Ik B T A

Stop Antisense

250 260
GTACC GCTTTTCC

l_l_l I 270 280

290 300
GG CTATTTCACATGTGA|GGACAGCACAC|ITCACATGTG

P /NBROE AR AR L DTS AR AR DG e R T I S
) 240 2 Al AT R 2 A K A AR 19 /) Bl L 240
M REAT A GBI

Loop Sense

0 320
TACTTCC[GGGATCTCT

Dynactin-1-shRNA-1
Loop

Stop Antisense

Sense

260 — l 770 780 |
G

cc GCTTTTCC

CGTGTGGACGTGTAT

GGACAGCACAC

11300 310 320
TTCTTATACACGTCCACACIGGGATCTCTATC

ll A\

Dynactin-1-shRNA-2

Stop Antisense Loop
I 11270 280 290
TTCC C G TG c c GTCTAC GG <

'Foo 310
c [ cT - crTgecTGcTC TCTTGC

Al hh

320
GGGATCTCTAT

Dynactin-1-shRNA-3

& 2 Dynactin-1-shRNA X\ T84 B FF 45 R
Fig 2 Sequencing of dynactin-1-shRNA entry vector with the pENTR-R primer

The position of the sense and antisense recognition sequence for the shRNA against the mus dynactin-1, the miRNA loop and termination signal for RNA

polymerase [ll are shown

—— Fragment-1
(5434 bp)

— Fragment-2
(1924 bp)

3 Dynactin-1-shRNA 27 S HEHNEVILEE
Fig 3 Digestion of pLenti X2 Puro/pTER
Dynactin-1-shRNA with EcoRYV
M: Marker; 1. pLenti X2 Puro; 2: shRNA-1; 3. shRNA-2; 4.
shRNA-3. Three clones encoding different shRNA in the pLenti X2 Puro
destination vector were digested with EcoRV and analyzed by agarose gel
electrophoresis. EcoRV cuts four times in the vector generating discrete
band with correct size (5 434, 1 924, 415 and 35 bp). The three largest

fragments confirmed that all colones are correct
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&
> N > ??/ V?
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Dynactin-1— | (VD s SHED s —150 000

GAPDH— — 36000

A

Control-shRNA

shRNA-1

B 4 Dynactin-1 75/ 2 4 R fp B9 R 3%
Fig 4 Dynactin-1 expression in mouse podocytes
A: The cells were transfected with shRNA vectors and collected for
Western blotting analysis; B: Immunofluorescent detection of dynactin-1
knock-down. Dynactin-1 protein was detected using a dynactin-1 antibody

and an Alexa488-labeled secondary antibody
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HAT# % FHHY RNAL A siRNA A shRNA B,
SIRNA b G i 21 A5 5L 7 91 1 XUEE RNAL T
e a0 L e A M P 5 B R R DT RO L R R
a1 R AEL S 35 PR I9C SR 4 4 I ) g e, — e O e
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T A K ] ) JE TR 5T . shRNA A4 P4~ JE
S 18 T F I, Al B — 2535 (oop) 41 43 B, 41 % &
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PUFEAR A6 R P9 K 01 e e D il mRNA 58E A K B[R]
1 3 R CBR AT 9T

/IS B 240 2R 9 BIF 5, SR FH 43 A0 25 40 L
WAL TIMERBNT 37°C §3: 7~10 d J5 4015 1k
3G T 256 R A siRNA 7 ik A E1 45 5%
F18) 35 PR AR ISR 5 53— ) R A2 7 400 45 1k 43 24 T 1
IYAEIE % a5 e e sIRNA 550 F0RE A9 R0CR R 3
i, P FRATTR A T 189 5 shRNA #4477 2, ictb
RS 1B K (lentiviral vector) 2 AN ZE 5
HRBEARTEE 1 CHIV-1) 24 U8 1) — Fiofis 2 20 04 . 68K 5 1)
S (3 RNAD A S 2 ) 4 Fh i i L fff DNA 24
S 3 40 I 0 e PR 20 e, O i 200 i 5 DR 20 7 43 4 4
24, K S A B AR AR A T 1 3k R 3 A B RNAL T 4E
FFES HRE . 1290 5 AR A 7 2440 il L 1 BB A 4K
JEY I G B R 5 2440 A b G b 2 A0 R R 40
X 55 Al s 7 28 AR B T S A A R e

AWK T Dr. Eric Campeau F& & 1) 12 J% 75
Gateway RN IR 3R A 3 R R2a,
P45 shRNA 1992 955 75 2R 6 Y /N U 40 i )5 L 3
EEAFBTEE AT dynactin-1 Y @R L 45
FUA 3 FRAEE T 81 545 AN TR R ) mi I L Hovh shR-
NA-1 JPHROR o, H 2 shRNA-3 ¥ 41, /] LT
T dynactin-1 7€ & 4l il TP () DO REBF 5T
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