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K5EIE4RFE RNA(ACO73934.6) B SRR HERE
*F HEY F1 Hela ZHRE %R SNDI1 REHWI W

BRI, BER, ERE, K
(CREEBERIR AR A B AE b 2= 5 o0 F A 2E &, K 300070)

HWE B MEKEIE%A RNA AC073934.6(IncRNA-A C) ¥y 12 9% 2 i 45, ££ HEY #» Hela 28 0 W #4 & F ik , R L 2P AR
A SNDI Rk W%k, F5iE: B A2 DNA, 7735 tH [ncRNA-AC 9+ 2F 1(FIR1) #2922 F 2(F2R2), 4L 4RI 2F 3
(F3R3). #) Al & & 3849 PCR 3543 L3k 3 A DNA K Begif 4 = 4 (FIR3) ; i@t R & 4069 77 i FIR3 Aol w84k pLVX-
IRES-Puro #4542 % , M3 pLVX-IncRNA-AC FLL 4, FIE 5 7 L3869 77 i R 33 AA IneRNA-A C #9125 7RG B3 HEY
Fo Hela 4m it % ,PCR A& IncRNA-A C #9553, i3t 52 8F 38 K2 & PCR #» Western fr’uﬁ-«mw SNDI %)%, &R @3 H & PCR
Fotl B3 T AR pLVX-IncRNA-AC M2 2 s #) A% 98 3 A Je i L5 | i d PCR A& i &K IncRNA-A C #9442 b
R s AL R P it e AR # PCR 42 SNDI 49 mRNA 7K-F, £ HEY éwﬁ@% P, WT Feit & ik IncRNA-AC /& SNDI
# mRNA A8 & A & 5 51 4 1.0020.14 A= 1.2420.19, 7 AR, £ F £ 4% 5 & L (1=1.761,P=0.07); £ Hela @it % F , W%
#) F 3R T 5 A A 1.02+0.09 F= 0.83+0.13, £ 7 L4045 & L (1=2.081,P=0.14 ), Fl i Western ¥ &AM SNDI #9% & K -F L 2
E5. L& HEY 4= Hela 286 & it £ 3& IncRNA-AC R0 SNDI %) ik .

X8 IncRNA; KM 2 ; Bl R £4;SNDI
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Construction of IncRNA(AC073934.6) lentiviral plasmid and its effects on SND1 expression in HEY and HeLa
cell lines

HU Li-hong, QIU Bao—chen, XIN Ling—biao, ZHANG Wei

(Department of Medical Biochemistry and Molecular Biology, School of Basic Medical Sciences, Tianjin Medical University, Tianjin
300070, China)

Abstract Objective: To construct a lentiviral plasmid of long non—coding RNA AC073934.6(IncRNA-A C) stably expressed in HEY and
HeLa cell lines, and observe its effects on the expression of SNDI. Methods: LncRNA-AC exon 1(F1R1) and exon 2(F2R2) were
amplified by using the extracted genomic DNA as template, and exon 3(F3R3) was chemically synthesized. The target product(F1R3) of
IncRNA -A C was obtained by overlap extension PCR that ligated the above three DNA fragments. F1R3 and the lentiviral vector pLVX -
IRES—Puro were ligated by homologous recombination to construct recombinant pLVX-IncRNA-AC plasmid. Virions, over—expressing
IncRNA —-A C,was obtained by lentivirus packaging, and subsequently infected with HEY and Hel.a cell lines. PCR was used to test the
transcription of lncRNA —A C. Real-time fluorescent quantitative PCR and Western blotting were used to detect the expression of SNDI.
Results: The recombinant plasmid pLVX-IncRNA-AC was successfully constructed by bacterial PCR and sequencing. Lentivirus was used
to infect cells to construct a stable overexpressing IncRNA —A C strain which was tested by PCR. The mRNA level of SNDI was detected by
real —time fluorescent quantitative PCR in stable strains. In the HEY cell line, the relative expression of SNDI mRNA in WT and
overexpression of IncRNA-A C were 1.00+0.14 and 1.24+0.19, there was no statistical difference(=1.761,P=0.07). In the HeLa cell line,
the expression levels were 1.02+0.09 and 0.83+0.13, the difference was not statistically significant (1=2.081,P=0.14),and there was no
significant difference in the protein level of SND1I detected by Western blotting. Conclusion: In HEY and HeLa cell lines, overexpression
of IncRNA-A C can not affect the expression of SND1.
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JE %% RNA (non—coding RNAs,ncRNAs)J&— 4R AP, HPRK /N T 200 % H BRI FR A /)N
PGS E T RNA 38 5 42 IR HAZ R 050 ncRNAs, {035 /)y RNAs (miRNAs) . % T4 RNAs
HEOTE EXRAANSELEEMAE(81802588); RizmEAR  (siRNAs)FIZMZ/~ RNAs(snoRNAs )%, i K & AT
FHSEETH(17JCANJC12600); REHTEEHETERLRE 200 MZ TR B FR K K A5 E 4D RNA (IncRNAs ).
RREE AR (2016vD15) ST JLAE OIS % B IncRN As 76 IR AL L4 4

EE® N BFRL(1996-), %, Lt 7EE, HRFE :SNDI FEiES K ‘ . .
EPE’M’EFH;Jé{a{’ﬁé.‘:ﬁ-ké%,E—mall:zhangjlngyl98@163.como j] gl YIEH@*ZE IHCRNA mu%@%u%ﬁ%i%%*ﬁﬂéﬁ




506 FHEHKRESK

26 &

FIIF U DNA BOVEH s ZEM R LR MR/ miRN A
#ER S mRNA &54, S A ER20T mRNA AOFR
FEPER, PRI IneRNA 7] LAZ 51 2 1 E A sl LA
IR 118 A HE TN A Jol,,

KEEIESiS RNA AC073934.6(IncRNA-A C) Ji:
ST E I — AN G 2 BT sk, &
BT 7 S5k q32.1 X, 4K 7 328 bp, 5 3 4
K532 340 bp 112 bp 43 bp WS+, HHTHT
W A X I BEAI B . SNDI (staphylococcal nu-—
clease domain containing 1) & — MRASFHIZ )
REFE T, BRI ST C R W SNDT TE 5L P % 5%
mRNA B7 Y] .mRNA F2 % 1 55 07 1 A& 4% 8 ZAEH]
25 20 M A0 R 240 B 3 7 R e 7% 100 3
WIWESE & B SNDI P §L98 s ek , T Re £ i ol
HUR AR FAL M, (H E T 1k, X T SNDI A B i)
FIRVHFENLEN AW . LneRNA-AC 5 SNDI 3
PITERE R b AL E ST, R Inc RNA-A C TTREZ:
TR SND I HETZ: SR SRS . AT
AHRIIRE L AT A0 T B4 pLVX-IncRNA-AC
EALFOR, JFAE HEY H1 HeLa PAFhAI 2 h il 2h 26
iRV IneRNA-AC 5 SNDI R FR o
1 #MRERE
1.1
L1l SEse bkt 1890 2 BUORL 20K pLVX -IRES-
Puro A3 Tk pMD2.G | f13% JF kT psPAX2 F K
BRI R Al 500 1R )5 R A B B
DHSo J& 25 KA FE I E.coli(BC102) 1 [ 181 18
RN N R AR 293T ., B L 46 i
HEY B S0 A Hela Y2 A ARSLK =,

112 el BRAIEA IR Xho 1 (FD0O694) Al
Xba 1 (FD0684) BCA H il 7E iG] & (#5A242678) |
revert aid first strand ¢cDNA synthesis kit(K1622)3%
4 F Thermo Fisher Scientific 2\ F] ;primestar® max
DNA polymerase (R0O45A) Fl primestar® gxl DNA
polymerase( RO50Q )14 F Takara /3 F ; genbuildertm—

%1 LncRNA-AC KI5 55!
Tab 1 Primer sequences for IncRNA-AC

cloningkit(LOO701) [ GenSeript; 25 PN 85 & i b 4
R 7 £ (PD1222-01) 1 [ Biomiga; DNA 1 55 ¢
Jigg Iml Wi 3 & (28704 ) 1 H QTAGEN ; tripureisola—
tionreagent( 11667165001 )4 H Roche;trans 2K DNA
marker(BM101-01) I FIb i 24 A wl . 2 il i
JEHT SN B Ay A S5 5 il 2% s B A ) b
IC AT B 196 —H1(120495) 14 [ KPL; LumiGLo
b2 % IR (D0018-2) I [ 28 = KAl o

12 F&

1.2.1  BURFEATL IncRNA-AC 5 SNDI 7835 H 4
R ERZR FTIF UCSC ol ZE (hitp:/genome.
ucsc.edu/ )3HZE SNDI 5 IncRNA-AC W B,
122 HF BRI IEE 1x10° 4~ P S5 4 A
HEY , $2 R HEE R 20 DNA L ARYE IncRNA-AC LI I
B ZR IR TR pLVX—IRES—Puro FU 3L F 51, %31
HE S IneRNA-AC exonl Fl exon2 591 (F1+R1,
F2+R2), IR G s 3 AN e F1E A5 19
(F3+R3)(5R 1), 514YHharMERE YR IR W
G FIFRE AR 7L (B 1), LIJE R4 DNA
REAR FL1+R1 A5, PG & 1AM 1
DNA FB:(FIR1); [Alis, il a3 520 PCR 484556 2 4
AN A BB F24R3 H 51, Y1 IneRNA-AC
HAd 5SS 2 NFIEE 3 AT DNA JrBe(F2R3),
FELL F2R3 AR, F2+R2 A5 14, ¥ 18 &5 2 4>
AN DNA FBE(F2R2) ., SR A iy &
3AAMNEFRY DNA FBE(F3R3) B 28 01 iR kAR A
XU . FFHEE LM PCR, LA ik 34~ DNA R BEl
Btz , F1+R3 5149, 4645 H YA (FIR3)

1.2.3 k5 H 0 5L AR SN % 42 K BH 1 v B 1Y
WerE 25 R R B S B pLVX -
IRES-Puro #44 , #:47 Xho 1 Fl Xba T XA, Ji2 A1
WD =, JE DT H G R B AT R PR A
] YR ALY AR AR B 20 L, A H AR £k
PEAL B AR . TR YR 4038 5F] GenBuilder 2x Master
Mix Fl ddH,0. VAR 50°CiEHE 15 min,

SIIFHI(5 —3")

7R /N (bp)

FL:TTTCCGGTGAATTCCGATTTGCAAGGATGGGCTAA
RI:TTAGGACCGACTTCAGGATTTTTTAGCCAAGGTAAAATGT
F2:AATCCTGAAGTCGGTCCTAA
R2:AATACCTCCAGCTTCTTGATCTTTCAGATAAGGGGGGACT

375

132

F3:ATCAAGAAGCTGGAGGTATTTGTTTAAAAGTTCAACCATCTCAAGCGGCCGCGGATCC 58
R3:GGATCCGCGGCCGCTTGAGATGGTTGAACTTTTAAACAAATACCTCCAGCTTCTTGAT
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%56 M JERNLL, 4 KAEE D RNA(AC073934.6) 189555
1
Exonl Exon2 Exon3 4
F1 340bp F2 112bp  43bp
— e— M S— -—
< - L
R1 R2 R3
2
FIR1 F2R2  F3R3
F1 375bp  F2132bp 58bp
— - wmm (LA
iE! iz CHE T
3
2% 5
L
o
R3
A PCR

TEFIRLEL FI+RT 05140, 978 19 DNA Bt F2R2:LL F2+R2
REIY, P DNA B P3RS A AU0EE 3 M4BT
B 1 LncRNA-AC FRAHERERE
Fig1 Schematic diagram of IncRNA-AC plasmid construction

UG 7= P55 A 2R Z S KB T DHS«
K EBOIRFE S 2N T R R 1Y LB AR 1, 37°Cid
R PR ST ] F1+R3 B1YM# 7% PCR,
TELE 525 bp Ze A7 S I PRI RV, K 7%, —3
Oy FRGE 4 MR AR R A BN R HEA T S
I3 — R IR R A28 T o
1.2.4 HEY .HeLa 4i}ifd IncRNA -A C Fa5E bk 1+
RMesE AR pMD2.G A% iUk psPAX2 5
ZH TR IR 3.95 pg:7.3 wg:11.25 wg IRAT, IR
R (PED) M58 Yy 2 il -5 325 70%1%) 293T 4
Harp, 4397E 24 h 48 h WA EER T 0.45 um

¥ HEY HeLa 4EMRLS#I5] 60%, iTA 9 mL
FEREI, 1 mL G4 IS AT 75 wg polybrene., JEH¢ 48 h
o E TR SRR N 1 pe/mL MRS 5 K AT 7
BE, BAVEANAED AR MR . B 1x10° R HR4m A,
TRIzol {EFEHUE RNA, 435I 3 g #5568 cDNA,
FH PCR AN Inc RNA-A C FIFGA, SHOEEREPCR
Kzl SNDI #) mRNA 7K, 51900 (5% 2) . [A]Ek
10 em MLRGFFRANM, B $ 0CR B A I 3 v
2% 8% SDS-PAGE , Kill&4% IncRNA-AC ZJ5i SNDI
H KA
#& 2 LncRNA-AC #0 SNDI 1y qPCR 3| #1575
Tab 2 ¢PCR Primer sequences for IncRNA-AC and SND1

qPCR 5197 5(5'—3") FERIHR /N (bp)
LncRNA-AC F1:CCACTCGACTTCCGACATT 162
LncRNA-AC R1:CCTCCAGCTTCTTGATCTTTC

SND1 F1:GGTGGACTACATTAGACCAGCC 123
SND1 RI:AGACCTTTGCTGACAAGAGCCTC

GAPDH F1:GTCTCCTCTGACTTCAACAGCG 131

GAPDH RI1:ACCACCCTGTTGCTGTAGCCAA

1.3 %542 RH GraphPad Prism7 #1745 11
G3HT TR BORIL ats R A ELBCR T ¢ R .
P<0.05 H2ERAGIEE L,

2 HFR

2.1 LncRNA-AC 5 SNDI X R EefsE X% 18
B K I IncRNA —A C 1) 5 5% 2 4R 17 5 Al
SNDI ()% 8 G675 Z [ AT 168 bp, 5 SNDI
BESEIT AR , ACOT3934.6 13 T SNDI H:PH 2 Sk
(K 2),

22 LncRNA-AC AW R BRI DL 4 DNA
R, IR IncRNA-A C FIEER - BE FIRI .
F2R2 F1 FIR3([& 3).,

§4 AR s
Chr7 g32.1 <AC073934.1 l
bp: 43 328 112 6505 3-:0‘153
SND1->
$4 R A2 i

1:Che7:7 S Yok
B 2 LncRNA-AC #1 SND1 BRI EX R
Fig2 Positional relationship of IncRNA-AC and SND1

B
FIRl M F2R3 M
=12 000 bp 2 000 bp
| 000 bp 1 000 bp
— 750 bp 750 ip
500
‘ 500 bp P
250 b
Bl 250 bp P
100 bp 100 bp
C D
F2R2 F2R2 - M M FIR3 FIR3 FIR3 -
Sl 2000 bp 2 000 byl
1000 bp 1000 bp)
750 bp 750 bp
500 bp 500 bp
250 bp 250 by
100bp 100 bp

HEACFIRT H AR BEWZRIEG B F2R3 H A F BERFRIL; C . F2R2
B 1 F BER BRI D s Ine RNA =A € BY3RH; M : 2K marker

B3 LncRNA-AC HIBERIF B

Fig3 Target fragment of IncRNA-AC

23 BARE B a9 E RN E IR B TR LR
2 RH Xho 1 F1 Xba I XUE§FY] pLLVX~IRES-Puro
BRI ZRIR, 28 1% B IR WHERE S L Tk %5 58

[ (15 4)
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8 000 bp|
5 000 bp|

3 000 bp|
2 000 bp|

1:M: 2K marker; 1: pLVX-IRES—Puro ik ;2 pLVX-IRES—Puro
JRAE XD
El 4 %4 pLVX-IRES-Puro FiAi# {4 #9FREX
Fig4 Acquisition of linear pLVX-IRES—Puro plasmid vector

Fi7E PCR 45 0K, 1 5 5o b & PHE 415

RLCELS) o WP 485 5 s 40 SOk () )7 41 5 Ine R -
NA-AC 9584 —3 (& 6) ., X LLLE R R pLVX -
IRES-IncRNA-AC Ukt a2

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp
TE: M:2K marker; 1-6 B TEFERR ; - BAM: X IR
B 5 % PCR fHiZPAMEEAK

Fig5 Bacterial PCR screening for positive recombinants

2.4 HEY.HeLa %8/ IncRNA-AC #& 2 AR89 #) 32 R
SNDI %:iAZ6m 2 il PCR 94 IncRNA-AC,
22 2% g WEBEE S HEL UK %5 5 IncRNA -A C TE4T L vh
R (7).

Bl 6 FTHFH IncRNA-AC WINIF 4R
Fig 6 Sequencing results of recombinant plasmid /ncRNA-AC

7E:M:2K marker;1:HEY 400 ;2. HEY -IncRNA-AC 40/ifJ;3:HeLa
2}l ;4 : HeLa—IncRNA-AC 4 g
B 7 3% IncRNA-AC FAE#RH PCR 4R
Fig7 PCR of IncRNA-AC overexpressing stable strain

£ HEY Fl1 HeLa ZHfforh , 38 i Western E[J3E 4G
W, IncRNA -A C 133 3B LA SNDI I EE 1
JiAKF-(E 8A) . [AIES, A SERE PCR #W T HEY
Al HeLa 4l ifg /i % 35 IncRNA -AC J&5 SNDI Ky
mRNA 7K. 7 HEY 40 g & ¥ ,WT Fl i % ik
IncRNA-AC J5 SNDI ) mRNA 1% 2 15 873 5N
1.00£0.14 F1 1.2420.19, 2= R T4 i1 & L (1=1761,
P=0.07); 7 HeLa 415, W MERIEEDHIH
1.02+0.09 Fi1 0.83+0.13(1=2.081,P=0.14) , 2R T4

THEE L (# 8B),
» =

A & S
SND1 — e guES SN
B-actin s D -

B
o 15 o wT
) M [ncRNA-AC
1.0
-
«< 05
z
]
g

0

F:HEY-AC:HEY -IncRNA-AC ZH il ; HeLLa—AC:HeLa-IncRNA -
AC A5 NS 22 57 TEGe 4538 3
B8 LncRNA-AC RN SNDI HRi%
Fig8 LncRNA-AC does not affect the expression of SND1
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3 Wtie S

KAFTEFRI T 25 PCR A B F AR It e 1
UKL IncRNA-ACo °h T HAFFER 1 F2R2, 2R H
T #3L PCR, 3 PCR A9 H (248 M X PCR 5]
Yy S n R BE . S5 —XF PCR 514 XFR MG
Yy, 3 BE AR R X35 5 X 5 AR o S5
SEETES—IK PCR NS, AT AR 154 S M1 H
(R B HWR SR T EH AL PCR ¥ IncRNA-AC
1) 3 NN T A B (FIR1.F2R2 F1 F3R3) 44
Feo ERIEMH PCR AT M AT, R
H B 3E 5| AP i o489, 2 3l i Rl s 4
()5 A Ine RNA-A C 1 9t Fr B A2 MEAb 484 %
Pk o [R5 2H AR R 1Y) DG SR BET DNA J
Br (A6 s A ) Rl & A —1> 15~40 bp AL
SRR A A A [R5 AH W) [R5 (R A~ R
Benl DUE A B VR R R Stz DR, [R5
ZH 2 E T e 00 DR A A R P SR ), FE AR YA
g, L H PCRVEH & L PCR RN [R] 5 4 7%
I T Ine RNA-A C [RV125R 75 Bk,

LncRNA-AC 5 SNDI W56 SR A0 5 RN 2
168 bp, HAE 507 mAH R, B3 T — B sk e 3
¥, {2, 7 HEY #1 HeLa 20 it %635 IncR-
NA-AC FF-AFEN SNDI B335 o $E7- 78 50 BL9m 41 i
ZH IncRNA-AC T REARSTE I A5 RS E M
JF45 & 2 SNDI W5 8 F 2552 SNDI 1) 3Rk .
LncRNA-AC 7£ HEY i HeLa 40 JL-P- AR
ik, {H SNDI BRIk B RS . X ] fEs& T
IncRNA-AC 5 SND1 W55 535 MR, A 5 Sl
f8 , BiJ5 SNDI G361 G 32 5 e, SR mi A R Y
B, TEEURIE S R IR IncRNA-AC 1 SNDI ¥I1ET
MARMEAE RN, JORTEN SRR
Al REAAAE S AN [F] T 40 B 3 v A 20 BURe S PR Y 3Rk
PR . ER, H A %A 16/ RIE R 4 3
NG IncRNA -A C 1) [F) F 7% s AR Bl 8 5 S 25U <
PR 1M 7 2 4 e AU B4 B 200 B 2R R R Ine RIVA —
AC 5 SNDI FRIEHR R
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