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RO 5 45 4% 142 b 094 R R A R Be A ek . VAR A pSpCas9(BB)-2A-Puro(px459) 4 #Ak, L% it 44
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Z AS49mIR % | "o B F ik LA AR 15 Western blot 5236 %5 & AS494m 8 % F TSPAN4
#ERR R, fm e X IR 5 B Fa Transwell 52 3o A8 ) SL Pk TSPAN4 AL B AF AS5494m it it 4% . 12 22 6% /) 4
. ZAR R R M E T TSPANAIL B % 45 7 ¥ipx459-sgRNA-TSPAN4. Western blot4s & 2 7 i
MR TSPAN4 3L B 545 S 2 KA 549 40 J bk F TSPAN4E & K A & SR TSPANA I A 5t A5494m it it
. RERADN R m G F ERRE MW E R, BT N-cadherin#) & iX, *FE-cadherin& iX #) %k
FK, VAEFRR AP, 428 CRISPR/Cas9 ik B 4 53 AR R A M IE T 3R TSPANAA B 69 AS494m i %
B3k EE R TSPANY A B T84 70 AS49 2m i 12 4% 6t
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Establishment of TSPAN4 Gene Knockout of Non-Small Cell Lung Cancer
Cell Line by CRISPR/Cas9
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('College of Life Science, Northwest Normal University, Lanzhou 730000, China;
*Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract The CRISPR/Cas9 gene editing system was used to knockdown the TSPAN4 gene and construc-
tion of TSPAN4 stable knockdown non-small cell lung cancer A549 cell line. The role of TSPAN4 was detected in
invasion and migration of A549 cell line by means of the biological research methods. Results of this study may
provide an experimental basis in exploring the role of migrasome in the metastatic process of non-small cell lung
cancer. The plasmid pSpCas9(BB)-2A-Puro(px459) was used as the vector, and the knockdown vector px459-
sgRNA-TSPAN4 was obtained by ligating it with the designed primers. Px459-sgRNA-TSPAN4 were transfected
into A549 cell lines through jetPRIME®. Monoclonal cells were obtained by puromycin pressure screening, and the
efficiency of TSPAN4 knockout was identified by Western blot in the A549 cell lines. The cell scratch and Transwell

experiment were used to analysis the effect of the invasion and migration in knockout 7SPAN4 cell lines. Here, the
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TSPAN4 knockout plasmid pX459-sgRNA-TSPAN4 was successfully constructed. Western blot results showed that
the expression of TSPAN4 protein in A549 cell line was significantly decreased after TSPAN4 gene knockout. Com-

pared with the wild cell lines, there is no statistical difference on the ability of migration and invasion in knockout
cell line of TSPAN4, but the TSPAN4 knockout reduces the expression of N-cadherin and has little impact on the ex-
pression of E-cadherin. The above study demonstrated that A549 cell lines with knockdown of 7SPAN4 gene were

successfully constructed using CRISPR/Cas9 gene editing technology, and knockdown of TSPAN4 gene alone did

not affect the migration ability of A549 cells.
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Hn5 mL A &R LB AR 775537 °CRERI 12 h~16 h.
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W NAK R A4%0.25 pl Ex Taq (5 U/uL). 5 pL 10%
Ex Taq Buffer(Mg®" plus). 4 uL dNTP Mixture. 1 pL
hu6-F(10 pmol/L)~ 1 pL TSPAN4-sgRNA-R(10 umol/L),
#hFddH,0%225 pl, A A B R AR SR 7E e A &
W EIRET, K ARDNADI N . PCRAX % B 1 2%
1994 °CHiAZ 14 min; 95 °CAEPE10 s, 52.5 °CiB K
30 s, 72 °CIEfH1 min, 30ME3; 72 °C 5 minfE i 5¢
#: 4 °CIRAF

{57 FHPCRAEL A PR 14 J K], A1 FH B i o vk i
FLVKL 24 16 2 T AL B, SR A B IR 2% e B
W5
13.6 JAidREC PR R PCREE 45 R N BH 1)
FEPE VA, IINES mL &2 R INLBR AR 77 5, T
37 °CHREWI 12 h~16 ho AR oKL B G 0 i 5 4%
B, 43 B J0 B& BURL, W58 JSORLVR B AN Al FE S5 4 HL At A7
TF—20°C#H .

#1 TSPAN4-sgRNA oligo/57%
Table 1 TSPAN4-sgRNA oligo sequence

ElEZEZR S 73]

Primer names Sequences

TSPAN4-sgRNA-F1
TSPAN4-sgRNA-R1
TSPAN4-sgRNA-F2
TSPAN4-sgRNA-R2

5'-CAC CGC TGC ACG TGT CCC GAT ACG-3'
5'-AAA CCG TAT CGG GAC ACG TGC AGC-3'
5'-CAC CGC GAC CAA CAT GGA CGA CCAC-3'
5'-AAA CGT GGT CGT CCA TGT TGG TCG C-3’

hU6-F 5'-CTC GAG CCC CAG TGG AAA GAC GCC-3'
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R FR AL, (RIFIEAS B R AL IIE4~TR, &
S04 S 24 A0 T TR A I VR A B R UK B A B T
ASAOZH L T3 34 (1) g AR R B o O 0 U ) A R U R 4
MR ZS, 4 BOK B AR TN B b 95 3, DL K
Y M AT T BT A IR B DR R R G A L R 1 45
i
143 @miestdbimik  HEKRESRIFTIAS49
Yl f % 26 fLAR 1, % LAS0% N B, 37 °CHFH24 h
J&i B A5 HT IIDMEM/F 1255 9% 3, 1% % jetPRIME®{E Ny
e e R, R A AT 20 B L o) 2 ) A O T,
¥ GLA8 hJm B2 ng/mLIE S 55 3K 1Y) 56 4 B 7 2k
ifIET R .
144 Thikn B FHEmitbk  TEBERITHIRTR
J&, WALAEIE A, LA /mL i 2 i 3 K 40 i
EAREI6FLIR H, E JH T e s 7R k. SR ME AL
PR A, HERR 2 e BEAR AL, 10~12K 5 K 5 e [
AR E12FLIR MR 77, FRAd 1k K5,
— BB VR AT AT R, TR A% 4 4k B IR OB (A RE
i, {8 F Western blotSE 56 5K %5 & TSPAN4SE K] /2 15
1.5 Western blot

fif FHRIPAZY fift ¥R 32 B 41 g &5 11, 4% i Bradford
HEERRASUHBITEAF S EE. RIEE
HWETHE RO EAARR, InNEA B E,
100 °CHIFA10 minffi 2 FIAE AR PE . FCHiI10%8)SDS-
PAGE#E %, 1H 45 mAFL K 7 25 55 [; 140 mAH i
FEHE150 min, ¥ 85 (A% £PVDFIE b # R 5E UG,
PVDFJEE & T 7 5% BSAR)E W = B 1 h; =
TR E — PR 55% BSARIELBI A 1:1 000) 3 hilkd °C
R E; FYERIEYEPVDFEE3IR, 10 min/i; =i
W% B BAREE AR 1d 1L A RelgG = PR 1 h( it
14 55% BSAKIHLATI N 1:2 500); F B B PVDFJE
3%, 10 min/ik. NiE R E5, TER G AT 47

8. A Imaged AR HEAT K FE 43 B, 1F A X R
H .
1.6  RUTESCISHENIBE S TSPAN4E F 3T AS494H B
T EEIHIE N

# A549-NC. A549-TSPAN4-KO4H 143 5
1k, LA1OAS/mLAZM Bl6FLAR H, fir 4t i3 &) 4l 6L
BRI, FHJC B 4 Sk 3 BT AR id 26 58RI 3 B 4R
W i TH 35 77 55 J5 I PBS S 18375 1t 1 5k B PV 44
SRJG NN TE ML (FIDMEM/F 1258 4= 5% 9% 3L 3E 1T 40 g
Ri9%. 2 HF0 hy 24 h, 48 hiE)eE B ittty
AL, it ERIRE SR

(1) VAR 58 FE vt AR HERS, A8 Image) Il &
YN ERE PR S, THERR A A

Scratch healing rate=[(L0—L1)/L0]*100%

7 LON0 hRIJR A RS, L1424 hii48 hilJE [A]
FRES,

(2) ARIYR TR v EARERS, {8 Image) 3K 14
TERR AR, HE R & A

Scratch healing rate=[(S0—51)/50]x100%

7E: SO0 hRIPYR A AR, S1°424 hik48 hiilJE A
[ifif 2
1.7 Transwell SE5G 48 5% B TS PAN4E FE X A549
HHREIEFE . (RZEREIRIFZ N

Transwellil # S 303 /E D RN 1L AS49-NC.
A549-TSPAN4-KO4H Ml 5, & HX 1 mL 1000 r/min
R B0 S5 min, B0 58 UG R R 7R R B D G I
7 U DMEM/F 1255 75 3%, tH 80U MR 40 &
5 0001~/200 pL¥EFhT-24 LR [ Transwell/N %= H,
F/NEANINAS00 pL 5 10% 25 L3 FFIDMEM/F12
SR IRIE, 59724 WG BEE AR, H4% 2 B =
1[5 7€ 20 min, J10.1%%5 6 %5 44 5,30 min, PBSTH 3
R, AR R LA R S & T /N % BRI
Jubl s BRI A R, TS 1R R T 2 ik
HUS/NPRET Fr e 4

Transwell{2 285256 & | Transwell/N = 75 E
Matrigel & Jii 5 247 B 4%, BARSZLG 0 BN HJCii
5 1% 7R AR )R B N2 mg/mL I Matrigel& 5 52, 78
iR A], BU100 pL#4 B ) Matrigel 2 Il A Transwell |-
%=, BT37 CCHIuR =M T, B 2R EEE, H
RV IR E.
1.8 ZiitEAbiE

{8 FHOrigin 20213 1E47 S 30 H i b B . A
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FOHR & SLEG A ST B SR, A5 A SR B DAY
EAAR AE 22 (cts) R ol ek 56 7 B 2 2 1 22
*P<0.05FK NN Z 5 W3, *#P<0.01 1%+ P<0.001
RIRHN ZE R

2 HR
2.1 px459-TSPAN4-sgRNAMHES L F

TSPANME NI br BB, Nt — D
FETSPANAZE [ 75 Ak /N1 o i i 1T 4% i 72 v (¥ 1
580, ATE FHCRISPR/Cas9t R A4 2 T TSPAN4
5 TR g B 1 Sl /I 200 B i i AS494H L &R o Jo R 2K
14 px4 5922 BRI 1t 4 V)G Bbs 1RE V]G , 5 ¥t
PIXT sgRNA(F 1)I%E4z, 14 3% B R 4 ik px459-
TSPAN4-sgRNA(EI1A). [ V)7~ 4 2 B g i e e
K 2 R ENBATR

) 78 P10 A 24 B 1 28 B A2 25 41 M Trans 5o,
BT HEYE PCRY 1Y, et LA B 47 55K hUG-F 5
TSPAN4-sgRNA-RY 1 1260 bp /e 45 (1) F1 B, WIHIERH
75 24 BRI, BT A vk 2 S o ]
1CHTR, %558 45 B P Fpx459-sgl-clone 44, ¥4 4 FH
P T AR T T
22 BEREBRNRERE

B e NS B 2R AR N0.1 png/mL. 0.3 pg/mL.
0.5 ug/mL+ 1 pg/mL. 2 pg/mL. 4 pg/mL, fRFEFE
W55 IR FEANAS R PRGN 0 4~7 K J, BT 4l e T 1)
WEE 1A . 2 B T IR P52 Dl I - A SA94H il 7 34k 1) 5 £

WIE . WAEE FUEE, BRI ERIKE K T2 pg/mLif
ASA9Z A TRAE TS, DR LA o M A i 3% 1) e A T e
WP N2 pg/mLo

2.3 TSPAN4E[F G R 4HBEMKEI L E

VA6 4 ) J5 R 3 A px459-sgRNA 1Al px459-
SgRNA2¥E YL 22 ASA9YH L, % ka8 h)m ik T IS 2
RIOmE, XM 75 IR i 41T Western blot 4
Eo ERMWME2AFTR, 5 px459-sgRNA1FURIAH EL
FIEEI px459-sgRNA2JFURLXT AS494H il 1) 5t Bk R %
BT, PR 3k e px459-sgRINA 2 5 Kt 6 G F) 1 47K 201 i
HEAT B e AN B bR 1 e 5 4 e

T 96 7L k% px459-sgRN A2 JFUF % Gy H o
BN MR HEAT B B %08, 45 R K2BAT R, 5 g
25 i RLpx4S9 R B e [ 21 PR Bk AR L, 44 i B 41
Pk HTSPAN4 ) 25 [ 3214 & 3 B B FF (K. DL b 45
KB, FICRISPR/Cas93E [K] 4 5 45 AR sl D #  1

TSPAN4EE R R b (P KL, I8 B | RIS bR TSPAN4%:
K AS4OF A AR B 1.

AT 20 2R S TR 40 2 DA AR E AR o5, R
[ 240 B A A 2 1] (383 % 1 S AP AE 22 5, 9 T TH R4
JH0 ) 22 S 5% i 8 SR B8 SR T, AT THR H5 Western blot
A SR, BRI Y5 N 1~3 =
AN BT B AR T IR A 85 9%, RIS IR A ek .
2.4 REPRTSPAN4EFEFTAS49MARITER . 1R%ERE
JIHIZ )
241 XVRSEE G RR SIS R bR TSPANY
BEDRT ASA9ZN AT A% B8 7 I S2 i, 75 41 i R R S (1)
0 h. 24 h. 48 hE L5 B FHI R, Jd i) &= &)
IR 95 (1 3A) B RIYR AR (K1 3B) I T 1 H HRIIR
WENE, s RUE3FTR. 4R SR, TSPAN4SE:
DRIk 2 () AS494T L IE A% 66 St BREA AR L, Geit |
T EEZE ST (P>0.05), B HMR bR TSPAN4HEH]
X ASA9LN ML IIIE RS Bk 1 B R
242 Transwell%% 236, fif E=F 4ot
TARE FRMIAEEH, AIRBCE 2 M8 7%, 2l
Transwell/NE _F IR, 3EN &S 20—, AR
AT R . =B TER. RPNy
125 Transwell/N = ) 4 fo [ 2 Yot 5, #2: L=
YA AR B ek, R RGO, 4R
BAFIEISHT/R . SRIG e BRI, 55X AL, Bl
i [ TSPANAE IR 5T ASAOZN M (i 78 . 1228 6E 10
FUIRE 48112 0 5 35 M 25 57(P>0.05), TranswellSEZ
6 77 41t R YR S8 2 Al B PR EGAIE T IX — 458 .
2.5 TSPAN4EFE R PR 40 #K P E-cad FIN-cad Y
£E

I 4535 & (E-cadherin, E-cad)fE AN —Fh 4l
FibtE s, EMRE RS RIEREER, K
TN RO IR T e R S 35 T 5 AN A A A R
TE, SRR R IR BRI, AR
(N-cadherin, N-cad)& — M REW HEAT(5 51518 1) D g
PERSIE R 1, B RTHFT R IN-cad ) 5% 21k 5 g
RIER . R AR 2R M R i B e
AR B 1) px459-sg2 i iy % Yk R [ 1 i 1 G B-
cad. N-cadf)RIE BT 452, 45 RUE6HTR, rilbk
TSPAN4E R FEAK T AS4941 ffd A N-cad i) ik &, {H
& KT B-cad ) 3R 1A & 520 A I 2, FRATAE 41 il KR
S IG AN Transwell 32 536 A 21 28 UE W 500 il Bk TSPAN4
F R I AR 2 B ASA94T L A 3T A5 1R 28 RE 1, iX —
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hU6-F (1.21)
{ Bbs 1(245..267)

(A)

HF-PX459 (V2)

9175 bp

Target

- ~
il sgRNA2 ~

5'-CACCGCGACCAACATGGACGACCACGTTT-3'
3-GTGGCGCTGGTTGTACCTGCTGGTGCAAA-5'

px459-sgRNA1 px459-sgRNA2

Marker px459 1 2 Marker 1 2 3 4 5 Markerl 2 3 4 5

(B) ©
2000
5000 1000 —
3000 750 -
%888 3(5)8 elEsEE e - S e
750 100
500
250
100

A: px459 TR B: 1. 251 Npxa59E U] 7= 4; C: PCRYT 1 TSPAN4RRIG: 37K px459-sgRNA 1 Flpx459-sgRNA2, 1~535 B 41 ifd 50 Bk

A: the plasmid profile of px459; B: both 1 and 2 were the px459 plasmid digested by Bbs I; C: PCR amplification of TSPAN4 knockout vectors px459-

sgRNAT1 and px459-sgRNA2, 1-5 were monoclonal cells.
Ell HETSPAN4EE R &
Fig.1 Construction of 7SPAN4 gene knockout vector

25 R HE-cad RIE R I € 45 R — 5, R 1MN-cad®
i AR IT IE R AS499H J i A% 4R 2R RE 17 A5

i JE 22—, e rp RN G i i e S — b U B
BOAENE AR, o5 e S0 2 (85%~90%! 1),

Wi, X5 EATHO R EE RA 25, BULBRAVE MR FEORE MR & A0 F A 8 T A A JR P 22— &

TSPAN4FER W] GE Sz 1 HoAh 5 40 j 3k £ AH < 1 38

o 240 D SIS B A% BT IR A, 5 IR AR

e, AT AT T N-cad PR FIRCR, X — S5 AL 5
T Ja SRS i — P I

3 g
it 2 BT A BRI W B0 T SR I %

RAFEAR, Forh i i Tl A BRI . R 5T
I AR bR 5 2 A TSPANALE JE /N L it g o i) 4
RE 5 3 B A THE — 28 1 M AE /N 40 1 i g 1) 5% 72 L
i, X AR NG R TS T BT L L.

TS AR A AE T X G Y (B 46 2T 4E ORI
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A: TSPAN4 protein expression in A549 mixed cell line with 7SPAN4 gene knockout; B: TSPAN4 protein expression in A549 monoclonal cell line
transfected with px459-sg2 plasmid. **P<0.01, ***P<0.001 compared with NC group.
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Fig.2 Difference of TSPAN4 expression in the A549 cell detected by Western blot
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A: measure the scratch width to calculate the scratch healing degree; B: measure the scratch area to calculate the scratch healing degree. ns: P>0.05.
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Fig.3 The effect of 7SPAN4 on the migration of A549 cells detected by scratch assay
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Fig.4 The effect of 7ZSPAN4 on migration of A549 cells detected by Transwell assay
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Fig.5 The effect of 7ZSPAN4 on invasion of A549 cells detected by Transwell assay
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Fig.6 Difference of E-cad/N-cad expression in the A549 cell detected by Western blot
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