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[ Abstract | Objective: To construct lentivirus vector of shRNA for human hnRNPA2/B1 gene. Meth-
ods; According to the sequence of hnRNPA2/B1 gene, 4 pairs of interference sequence containing
hnRNPA2/B1 shRNA and 1 pairs of interference sequence containing negative control were designed.
Targeted double chain DNA was synthesized and connected to the lentivirus vector. Positive clones
were identified by sequencing. The constructed vector of slow virus expression vector and packaging
plasmids were co-transfected to HEK293T cells. The expression of green fluorescent protein was ob-
served under fluorescence microscope 72 h after virus transfection in order to verify whether co-trans-
fection was successful or not. Ultrafiltration concentrated virus solution and the virus titer was deter-
mined. Results; Comparison of the results of enzyme digestion and blast sequencing showed that the
insertion sequence of the recombinant clones was completely consistent with 4 pairs of shRNA and 1
pair negative control DNA oligo, indicating that the Lentivirus vector containing shRNA hnRNPA2/B1
was successfully constructed. Under the fluorescence microscope, the 293T HEK cells showed strong
green fluorescent protein expression, indicating that the slow virus vector was successfully co-transfect-
ed into 293T HEK cells. The virus titer was 5 x 10" tu/L. Conclusions: Lentivirus vector of shRNA
for human hnRNPA2/BI1 gene is successfully constructed, and the virus titer is 5 x 10" tu/L.
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6 1] X BEAF A\ hnRNPA2/BIshRNA 15 RE 4 AR 1O F

AT A 9IRS 2 2 AT o 3, (H i T
TeR A ML 25 07 A=, S B R AR i 2R Ay
YRR AT AR AR T
B AL IS L 28X ] FEL K B BT AR 73 M S 22
FREA, KA AANY — R ER A2/B]
( heterogeneous nuclear ribonucleoprotein A2/B1,
hnRNPA2/B1) 3k R . 5% & I hnRNPA2/
Bl BN Z 5T RNA MPFE HIR(E f RNA ( Pre-
mRNA) B I A , i br kL i DNA ¥ 51
VAT B AN A AL R T S e A DR A
WIxF hnRNPA2/B1 FEPR B RIESE /T A 1) F 54067
JP R BT HE S ASWESTE FI 3% hnRNPA2/B1 (56K
3¢ RNA ( short hairpin RNA, shRNA) 5 pGMLV-
SCSRNAI 1855 g A A% 42 , #4857 #L15] hnRNPA2/
B1 shRNA [ 8 41 12 95 5 2K A, A WF 5% hnRNPA2/
B1 FED B B2 5 B i) 35 Sk

1 #MRlExRZ*E
1.1 EBAR L]

pGMLV-SC5RNAI 185 7 244 ( & Rk Gk e
JEEEAHRE, RS AR KIS #E DHSa

( BiE A w) HEK293T(rp R~ B4 i 4 ) |
FR P Py V) BamH T, EcoR I I Taq polymerase

(NEB A#], 2 E) , Trizol . Plasmid J 4l Kit ( QIA-
GEN A+, 26 [ ) , DMEM 4l fifd 5 5% 1k ( Hyclone 23
Al R ED G4 ME (BUH P Z=H A ), A 53
L ( Corning 2y 7], 3 [ ) , 0. 25% [ 25 (1 i ( Gibeo
AT EE) .

1.2 Hi&

1.2.1 shRNA 8 S # kIt s H
A93E [ hnRNPA2/B1 J¥ %] ( GenelD 3181), #] H
INVITROGENE 723 A2 i) RNA T4 5 91 B ik
fF, 33 24> RNA T 4058 5 )7 91, A 4l NCBI
BLAST [A]J544: 70 Mt , e £ 0 3h )+ S5 4
AN ShNRA, [A] I FEALZEFE 1 A B 1 %S IR NC-
shRNA (& 1) , 4G FER) B 7 51 23 5 it &
S 4 X shRNA K 158 BH 1 %of it 5 2% B 8% (oligo)
DNA(Z2),

% 1 hnRNPA2/BI1 [ H 4 445 5 H 8 57|

Tab.1 Specific target sequences of hnRNPA2/B1 gene

shRNA % 5 Ekzigd
1-shRNA CAGAAATACCATACCATCAAT
2-shRNA TGACAACTATGGAGGAGGAAA
3-shRNA GGGCTCATGTAACTGTGAAGA
4-shRNA GCTTTGTCTAGACAAGAAATG
NC-shRNA TTCTCCGAACGTGTCACGT

% 2 shRNA F# NCshRNA [ 7|

Tab.2 Oligo of 4 pairs of shRNA and 1 pair NC shRNA

oligo £ Fx

Oligo DNA 751 (5 ~37)

3935hnRNPA2/B1-shRNA1-T(EcoRT)
3935hnRNPA2/ B1-shRNA1-B(BamHI )
3936hnRNPA2/ B1-shRNA2-T(EcoRT)
3936hnRNPA2/B1-shRNA2-B( BamHI )
3937hnRNPA2/B1-shRNA3-T( FeoRI)
3937hnRNPA2/ B1-shRNA3-B( BamHI )
3938hnRNPA2/B1-shRNA4-T(EcoRI)
3938hnRNPA2/ B1-shRNA4-B( BamHI )
NC-shRNA1-T(EcoRI)
NC-shRNA1-B( BamHI)

gatccGCAGAAATACCATACCATCAATCTCGAGATTGATGGTATGGTATTTCTGTTTTTTg
aattcAAAAAACAGAAATACCATACCATCAATCTCGAGATTGATGGTATGGTATTTCTGCg
gatccGTGACAACTATGGAGGAGGAAACTCGAGTTTCCTCCTCCATAGTTGTCATTTTTTg
aattcAAAAAATGACAACTATGGAGGAGGAAACTCGAGTTTCCTCCTCCATAGTTGTCACg
gatccGGGCTCATGTAACTGTGAAGACTCGAGTCTTCACAGTTACATGAGCCCTTTTTTg
aattc AAAAAAGGGCTCATGTAACTGTGAAGACTCGAGTCTTCACAGTTACATGAGCCCg
gatccGCTTTGTCTAGACAAGAAATGCTCGAGCATTTCTTGTCTAGACAAAGCTTTTTTg
aattcAAAAAAGCTTTGTCTAGACAAGAAATGCTCGAGCATTTCTTGTCTAGACAAAGCg
2atccGTTCTCCGAACGTGTCACGTTTCAAGAGAACGTGACACGTTCGGAGAACTTTTTITACGCGTg
aattcACGCGTAAAAAAGTTCTCCGAACGTGTCACGTTCTCTTGAAACGTGACACGTTCGGAGAACE

1.2.2  ShRNA 185 5 5 4 JFkr i #4 2t

MeH b DNA 8RS 1 pL, i ddH,0 M2 RRE 15 pl, T

TSI 10 wL it A PCR 414,95 C 30 s.72 C
2 min 37 C 2 min 125 °C 2 min #1718 k., EFY)
K Z K shRNA 5 ng .10 x Buffer 5 L ,BamHI 2 L
1 EcoR1 2 L, ] ddH,0 402 % 50 L. 37 C i
P30 min J5HEATHIK, IKES R, U N & H Y
FrBOR ISR I A, 4 IR 3wl [l 44 Olli-
go 5|#) 1 uL.T4 DNA ligase buffer 1.5 pL #1 T4

25 CAREHIEE 30 min, fif shRNA 24K 551971
A% EE Y AT MRS S, Tk b
JHCE 20 min, J5 T 42 COKIE AT 90 s, AR5 TR
HE T UK EHCGE 2 ~3 ming AR EHA R LB
B 321000 pL F37 °C,150 o/ min #53%155% 45 min,
3 000 r/min B.0> 2 min, 74524 850 plL 1Y FiEW,
I B R TR A B & AR LB Y 855
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RO OBE B R IR

41 3%

FRILA, FH KR AR AT A T 5], (88 T 37 “ClE k5,
FRREN I S IR . PRI TR 7%, EAT /)N B B T
Fro DN S5 P v

1.2.3 EREEEM F293T 4IE T & 10%
FBS () 1640 532 FEAY 10 em S5 IR LA AR K, 2440
N3 70% ~ 80% I} 20 g 45 TC IfiL i 45 7% He 4 37 1
~2h 5%y, BUCK 1.5 mL EP 4, il A DMEM
K578 % 1 mL shRNA 10 pg., Lenti-HG Mix 10 L A
HG transgene reagent 60 wL i8] )5, EHHCE 15 ~
20 min J5 X557 % A0S B2 Fi 4 W B R L 2R
Yo HEEYL 10 ~ 12 h B, #45)7 0 100 x Enhan-
cing buffer (120 wL/ 10 ) fe Jhd% g, Hahye 18 ~
20 h BJH536,48 h 5, AN ST 50 mL &0
,4 °C,4 500 v/min Z.0 5 min; FIERA 0.45 um
U AR UE S RS BB B A P SR K IR TR At
R E 4 °C L4 500 r/min 2.0 10 min,
WG g )22 VAR B Sy o B VA A6 T o o 1 VAR
ATV 50 pl/ AT %, -80 CLAFA .
1.2.4 JmaEEmiE o HEK 293T Z0f ks 57
ZXECE A, A0 R AT, #8000 4
Jl/ FL4ER 96 fLAk ,37 C Rt 4 ; 4L K % 30%
~50% W AT Gy, I A 10% FBS (141 i 15 7%

A <PPT/CTS .
\3\
& ; LU6 g
QQ\?\’ - & \’T)c(\“\
sV \CMV
‘ eGFP
‘ pGMLV-SC5
’PGK
Amp+
N 1
3 s Ur, om yei, .
3'LTR

LA 10 A A0 A g 25 o6 B2 A B, 10 BT o 1) 24
ML, WK B 7L 90 L, HL 90 L. 18 9 25 i T U
IMABEFLANAE A A 37 C YA 248 P R 5 o
24 h J5 EBR AR T R IR, A S e SR A
100 pL,48 h JEEZOE R BT N LSS fL Riksk
EHOCE AR AR TR D R IR D R
JER < F AT AL

2 #R

2.1 pGMLV-SC5RNAi 185 7% 3R 1Ayt J %5

FAEEE pGMLV-SCSRNAG 1857 5 2 fh i fel 1,
& 2B H1fiKiA 4 2 pGMLV-SCSRNAI 185 #: 211k
DNA 223k BamHI F1 EcoRI B V) J5 , T W £k 1 1)
DNA 73 MUK 2 13 B8R BT BUR. DNA
AJ BT FIGER MR E ) SR DNA &5, vkiE 1.5 R
PR T 15 ) (marker ) | B YK S 36 UF I $2 1K
{5 DNA 3y pGMLV-SCSRNAi 18 J% 7% 2 /& DNA
W7 45 R 28358 BLAST 804 Hexf, J 2l s i ad A
BT 5 551 A U 4 % shRNA K2 1 %6 B %
HH oligo DNA 5% 4> — 3 (&1 2) , 18 %5 7 2 M 4 2
Rz

B
10 000 bp
000 bp
3 000 bp
2 000 bp 2 000 bp
1000 bp 1000 bp
750 bp
500 bp
250 bp

100 bp

543 21

HE: A 4 pGMLV-SCSRNA 8 8, B 4y okt
B 1 pGMLV-SC1 RNAi 1% % & # (AL X i ik & &

Fig. 1
2.2 SRR B4 e R I
hnRNPA2/B1-shRNA1 shRNA2  shRNA3 , shR-
NA4 K NC-shRNA %5784 HEK 293T 4 Jifi, 54 ¢
AT T A] D AR AE K R AT, 4R N AT DL SR A SR
PG 4) , A2 15 AR 1, 7E 5 10
x 10 7> A~/ L 20 FE 1 18 2 VL P L8 3 sk
SEYOCER AR > 50, WEEERYIE BN S
x 10" TU/L,
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Map of pGMLV - SC1 RNAi lentiviral vector
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RNA T3 ( RNA interference, RNAi) &5 A —
2% RNA 741, 0P 51 5 H B9 A 1) mRNA 3371 [H]
U, DRI AT LA H AR B mRNA A R0 5
i, L DR Sk LA BT . HAT, RNA
TR Ty ik B I S 4 B Ut siRNA LAY 2
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ShRNA-1 J¥%)

210 220 230 240 250 260 270 280
GGHCGAGGATCCGCAG & TACCATACCATCAATCTCGAGATTGATGGTATGGTATTTCTGT TTTTTGAATTCT

|'\
‘|
f [ . \ VI LT AL
MW\M NW\/\ A 'J\M”J\ A/\ “J\f\" I jh iy
| B0 ‘
ShRNA-2FF
21 220 230 240 250 260 270 280
GG CGAGGATCCGTG AC CTATGGAGGAGG ETC4 BT TTCETEETCECATAGT TETCATTTTTTE TFET
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ShRNA-3/F%1)

210 220 230 240 250 270 280
SACGAGGATCCGGGCTCATGET CTGTG GACTCGAGTCTTCACAGTTACATGAGCCCTTTTTTG TTCTAG

| A M

\hu"ﬂhﬁlﬂkﬂlﬁlﬁﬂAIUM&JKI]QU

ShRNA-4)74)

220 230 240 250 260 270 280
CGAGGATCCGCTTTGTCTAGAC G TGCTCEABGCATTTCTTGEGTCTAGAT G T T T TT @ TTCTAG

ottt

NC—-ShRNA JF%1]

a0 40 50 GU 70 80 90 100
VAC GAGG ATCCGT TCTCCGAACGBTGTCACGTTTC CGTGACACGTTCG G AG 3 i s e L W THC A €

el

K2 183 T E &P oligo DNA I 5

Fig. 2 Map of Sequence lentiviral interfered vector
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A 7 shRNAT, B 3% shRNA2 ,C 7 shRNA3,D 7 shRNA4 J E 4 NC-shRNA
/93 18 % shRNA & % oy HEK 293T 4 il of 4 6 KO B B K K
Fig.3  Fluorescence photos of the HEK 293T cells infected by shRNA lentiviral
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shRNA kA&, e 40, shRNA J¥ %1 g
BN T AT B siRNA IF R o A% 3 i i vp
RYEVERIS ™ o RNA T4 HoR B 78 s & A
K SRR MR TR 25 )z R Y . AR R
BRI RNA THE AR THEEE R R G, S5
1) BRI 2 L | S TS il | R 400 L S X B 24
Wy RURE Y R R I A B R B
Caski Zffifd, 223 1a) HL UK B BT BE AR 73 A S5 0 25 57
FIREH, &P hnRNPA2/B1 2535 F il . hnRN-
PA2/B1 382 5 RNA [ — R 5 A 3T g Fvt
Ui 7 LA % s or A8 15 ] B X 48 L P 3 Ak R 1
WARE]—E M o A 0 o st ) 5 o I
FE, 25 T MR hnRNPA2/B1
— PP, A WFFEIIESE hnRNPA2/B1 JERfE 2
Pl e h 4 /m 2235 , T4 hnRNPA2/B1 2388 inidi
2008 F B e 4 L 1) SR, hnRNPA2/BI [ 5K
A KT R 0 AR | D2c K - F 5% v = 1)
shRNA FifE i @ ik KRG E, T T
TR AL G e e 1R T4 % ) 40 L R 40 S R e
BT AL TR ROR A A0, I B S
A LU 3 32 R A M A S R AL, A T TR A A
gk ARG A 4 hnRNPA2/B1 i) shRNA
55 pGMLV-SC5RNA 18 5 24 % 12, #  5 # 1n)
hnRNPA2/B1 shRNA (%) 5 21 185 57 2004, 9922 M bF
5% hnRNPA2/B1 J& K] ()1 1 B 3 —F- AL 25 BEhi
AWFFEB T 4 A8 5 ShNRA J2 1 A~ B % B
oligo DNA 834 & 348 BLAST % FLUFE 52 T 4 A
P TR TR 8 0 5 RUF A . R A 18
9 7 A I 20 OB AL [) 4% e HEK 293T 41 fifg, 1
T HARAT 15 R JEE 13 B ORE

25 b ARG P R i R B ) hnRNPA2/B1
shRNA 12 %5 75 2 {4, T 5T hnRNPA2/B1 3K (1)
VEF B 5B 45 it
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