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ABSTRACT Objective: To explore whether exosomes originated from tumor cells included parent cells-derived fusion gene mRNA.
Methods: Firstly, exosomes were extracted from the supernatant of H3122 cells by the ExoQuick kit and western blot analysis was adopt-
ed to verify that exosomes were successfully extracted. Secondly, Total RNA was extracted from both the cell lysate and exosomes of
H3122 cells and reverse transcription was performed. Subsequently, qualitative PCR of cDNA was performed with the primer used to
amplify EML4-ALK variant 1. Finally, the PCR products were sent to be sequenced and we blasted and analyzed the sequencing results.
Results: We successfully exacted exosomes produced from the H3122 cells, and detected EML4-ALK mRNA in the exosomes from the
H3122 cells. The sequencing results showed that both the H3122 cells and the exosomes derived from the H3122 cells harbored
EMLA4-ALK fusion variant 1, which also demonstrated that we could detect the mRNA or gene fusion of the tumor cells through the exo-
somes from the tumor cells. Conclusion: Exosomes secreted by tumor cells not only contain parent cells-derived mRNA but also reflect
some biological characteristics including gene fusion of the parent cells.
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Tl Bz S W08 A B 1 FE 4(echinoderm microtubule-asso-
ciated- protein-like 4, EML4) 5 [6] 25 P4 B 487 184 [if# (anaplastic
lymphoma kinase , ALK) Fl-& T8 il B BUgfE 1 EML4-ALK
Rl LR 00 EMLA-ALK @il &2 [N 3= BAEAE T /N i A s
o IR Z9 6.7 %M, EMLA R 5 ALK R gl & fiff
J5 SO TS B M & A 9 A8, EMLA-ALK @il 2
BRI Yo it 14 43 F- 43 LA RIS T 28 G B B, AR SRS
FE T S Fh RSN 1) H 5 T b e 240t Y il 45 56 P mRNA,
Tl 5 PR ARG B2 Bt 1) 1

I MR 5 % i%

1.1 #4

N/ ftdes NCI-H3122 20 5= 0 [ R st R AR et
FABRAR; ANAE/NHBETE A549 4L 2R A 25 2= (R AT
AR BGR 57 ExoQuick-TCTM Exosome Precipitation Solu-
tion %t CD63 —Hil [ 3 SBI A ;0.2 wm £ IE A [
[ Life Sciences Acrodisc 23 &) ; 1640 JCIfiL 5 #5500 B £ H
Hyclone 7\ 7 ; TRIzol Reagent i) H 3% [# Life Technologies 7%
A S SR & B 3 E Promega /A ] ;2% Taq Master Mix
W 8 i R AR BB A PR R 5 St TSG101 —4i 4 35
[ Abcam 2\ H] ; PCR 5|9 i L ifg S e A BN R 5
1.2 4B _biF R oh iR EX

ffiF& A 10 % FBS 1Y 1640 £ 5% 3l DMEM/High Glu-
cose 3 7% K& 43 i 15 32 A AE /N0 i it 9 NCT-H3122 41 g F1
AS49 A, 1R T 75 em® AR, BT 37 C L5 % CO,, i
FNDEE AL AEEE A o YA LR 5] 80 Yo, Al 1
B /DRI R 13 mL, YR IR F 95 %I, Wi AR A L
13#,3000% g B.0> 15 min, BERANML L ANMLiE Fr o e LIE R
BB, 1500% g B0 15 min, 5 BRATIORE F, 7
T 0.2 wm B g AR UE L3 . #%% ExoQuick-TCTM i it
WIS, A 2 mL PUsER IR A BS54 CHTIE 12h, 4%
W SRR 1500% g B0 30 min, ¥ B3E, TF 1500% g B0
5 min, #— R IR B IEEEE By B3, BAEE IR TTE RN
YA 3 A SR
1.3 Western Blot I 3R XA Sh ip A

FH& 8 H M HI R L A4 89 RIPA 245 % 24 AR B o1
WMAS, WRATIR AT, 3000 rpm 5.0 5 min, BRAF-5A S A 11 1)
¥ BRSSO X AR 0 B D TR e
SRJG AT SDS- ST I e e IR FL K , B vk 10 %, IR
TR IR 4 88 1 ST A% BN S PVDF |, T 5 % It 0k 3t 141
1h, F§ PBST iuE =M, F—¥i (KR CD63 —¥i .
TSG101 —4i, FBELLEIS 1:1000) T4 CTHERMEE 7%,
PBST & =i, HRP A1 ZH0(H B L5k 1:5000) % G505 &
1 h,PBST % =K, 5.

1.4 H3122 4RBFN A549 HARE R E5M i v pt & B E 9 4a i)

F TRIzol 18R $ I H3 122 2l . AS49 20 K i P i 240 fd
AN IMA Y B RNA, $#2IR Promega J7 5% 5387 & 1 6 FH 15
WX RNA AT 5%, 15951 cDNA, LA cDNA SRR, 7 2%
Taq Master Mix £ A T 43 5 {#i § EML4-ALK v1 . GAPDH 1
Notchl fy514)(F 1)iff47 PCR & 1§ (PCR S i Ji 2 : 95 C Fii s

P 2 min; 94 C 259K 30 5358 C Bk 30 372 C FEfH 90 s 3L
35 AMEFR; 72 °C FEAf 10 min), BUERS> PCR P>k A TS B biivié
Mo LK, BV R 3 Yo, TE SR AMT R S5 5 A B R A
PCR 7=¥i% G EE R BRAA RN

& 1 PCR3I4F3
Table 1 PCR primer sequences

Product
Genes Primer Sequence (5'-3") .
Size (bp)
EML4-ALK  GGGGAATGGAGATGTTCTTACTG
173
vl GAGCTTGCTCAGCTTGTACTCAG
TGAAGGTCGGAGTCAACGGAT
GAPDH 224
CTGGAAGATGGTGATGGGATT
GCTGGACTGTGCGGAGCATGT
Notchl 112
CTCCCGCAGGAAGTGGAAGGA
2 R

2.1 RS ERENENIER

DL H3122 A549 1 ifl mRNA J2 % 55 13511 cDNA S
M, B 5 A GAPDH 5| #)%f cDNA #£47 PCR #3 , Z35 IR b
BEWCHRIK AT , 45 5 W H3122 , A549 4t 3 al #6005 H 9
o (B 1B), ULWIA IR R SRR 90 i3, SR Ja ok A T %t
EMLA-ALK #5501 v1 @il G IB 2 i — X R k5 | ik
1T PCR Y44, I HBNEWEEERS FB Ik 43T PCR P2 K/, &5
IR S8 R B B 173 bp(IE] 1A), 5T H A9 7B
FHC BEAHAT . X PCR =) 05 25 S HEA T LU X 434, G5 58 R
H3122 40l EMLA-ALK (R &I v1, B EML4 945 13
AhETH ALK (955 20 4R 7B A (R 2).
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Fig.1 RT-PCR measurement of EML4-ALK fusion gene in A549 and

H3122 cells

Note: A was the result of EMLA-ALK fusion gene; B was the result of
GAPDH as internal control. The lane M was a strip of Marker II, which
followed by the size of 1200 bp, 900 bp, 700 bp, 500 bp, 300 bp, 100 bp;

lane 1 was A549 and lane 2 indicated H3122.
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TR MM AT TS S5, B2 g SNIMASE 1 BT
SDS-PAGE HiJk , 2+ 4 CD63 il TSG101 HifA 4T fys Bp
WS (R 3), LG 2SR R HBL CD63 ik 1T & I , #
H3122 Z0ff L7 SMBAR) 45 kDa ih H Bl — 2R 5 M 450,
TESEUT A MMAR R IS L E P& 4500, UEEH AN ISR (&
F CD63; H TSG101 HifRiFTIF & 5 7F H3122 4 [ i HMB
TR 55 kDa bt 30— S5 E M5, AR SRIBGE S A i £
JiL_E 3 s A, BEBHAMIMATE (R A TSG101, CD63 Al
TSG101 J2& H1 A () 5 b R S PR AR TR ™, 3% — S 30 25 SR 4IE B
AT R FRICE AU E 3 i SN AR

ACCTGGGAAAGGACCTAAAG TGTACCGCCGGAAGC
20 50 70

b 0 7
CACC TG GG AAAGG ACC TAAAGITGTACCGCCG G AAGC

& 2 H3122 4048 RT-PCR E5r M &R ~=E

Fig.2 Part of the sequencing results schematic of the H3122 cell PCR
product
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SR A 2 T ik R o 2 5 R W MK 1 W P R i 8 4
FUMCEREE 25 HE APRIRAEER . H AT, ZEVF 2RI P ]
G S W0 A 7 A, LT L S b R4 T 5 s PO R
WS K FLVTHORINE UL | S I R A M v A 3
BT AN S s PRAG I B T A1 . SN b A4 e T

GAPDH
& 4 H3122 4apashidbfk RT-PCR BBk E
Fig.4 RT-PCR measurement of EML4-ALK fusion gene in A549 and H3122 cell exosomes
Note: A was the result of EML4-ALK fusion gene; B was the result of GAPDH; C was the result of Notchl. The lane M was a strip of Marker I, which
followed by the size of 1200 bp, 900 bp, 700 bp, 500 bp, 300 bp, 100bp; lane 1 was A549 and lane 2 indicated H3122.

\§
a\‘a‘\‘ < ‘&w"\
&

) Q
eSSSGQc é“ﬁs“9$9ﬁ°“yz oo

»
o oV e S

CD63 45kDa

& 3 Western Blot & 32 BXAI S bk

Fig.3 Verification of extracted exosomes by Western Blot

2.3 i EiEshE RS ERRENLER

SR ERIR H3122 F1 A549 41 L7 MG & RNA, I
T B RNA [ 5% 57, LL3RAS Y cDNA AR , Fl GAPDH FiI
Notchl f5EFES 1Y% cDNA #F17 PCR 973, ZIiieist i
HLYK AT , 76 H3122 1 A549 40 i s i A v vl R 1) H i) 4%
A UL AR S s 290 i (] 4B 1 4C), 1] EMLA-ALK Fil
G EEFE R RES [T PCR &3, Sr e I B UK 4347
AR R BUCEE N 173 bp (K 4A), FFa UM H AR Bolk
JE . K% PCR =il Fp 25 5 104 T 4007, UESE H3122 41 _E &AM
i EMLA-ALK (a5 TE 200 v1, 54 H3122 4i i Ao 5
PR B R 25 S — BB (18] 5) 0 AS49 2L - T35 i o S )
AEZREFEH

C

Notch 1

53 WA A 1) Z2 R AR BT L {7 {8 RNA(mRNA) . i3 RNA (micoR-
NA) DNA F B (550, X550 TREMHR AL IR0 iy
AHSEAR B, B 2 A AN AR AR 56 AV AR AR S, AT LASE Wi
Fifrsga 4 At A AL AE RS A , I ELAC IR T By 200 B 0 4 i kv )
HEoAFomm TIEF A, Bk, SN RES 5 70T
AR e 02 W i o e AR OGRS 1 2 i e G
ANIAMA R 5 \mRNA .microRNA Fl DNA S5 54 FH T



- 3204 -

PREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.17 JUN.2017

GGGAAAGGACCTAAAG TGTACCGCCGGA
40 50 60 70
ACACC TG GG AAAGGACCTAAAGIGTACCGCCGG AAGCAC

A 13 . AN VaVALVAY. VAT, N A L
5 H3122 4aRf £ &5 RT-PCR S5 MF SR TEE
Fig.5 Part of the sequencing results schematic of the H3122 cell

supernatant exosome PCR product

Jiea e B2 Wi T RCRSE I LA K 0 S50 340 SOk B, an 7 B
FUTUTE,  FBRARIE IR rh S I AR T i T AR LA ic 4, Sh
WA GPC G 8 X430 P JER A 46 18 38 5 2 3 0 G I it
FEBE N, SN Dicer til A AT HE A — AT X 2L
BWHRIT PR EY Z — ®. 78 RNA 5, I3 s ik i
miR-21 F) 3k i 5 S HRIR I 28 U A5G, JF El
WM miR-21 WA BB AE g B W tR 40 M8 1 2E M bmic )
2 LSRR I B R4 RNA. (long non-coding
RNASs, IncRNAS)CRNDE-h 7 A ff o 45 £ 7047 15 12
T bR &Y 2 —, I BX TS5 AR R v, Sh ik
CRNDE-h L BA —E R2 I L. 75 DNA J5i, ki T 5
W AN AT &7 BARHL2, 4 BARHL2 H 34k k7
P P RE T TR B0 B SMIMABEAE 4 CLRAT 168 /)N
I, Z RO T AA 48 /NI, BTN 32 S A2 VRt =k LA |, Horp
DNA )5 i FIE RRATISARRAARE o SMMARY RAFRIAR EME B
S RBEAE M RE S AN TS R Rt T PR,
EMLA-ALK fil & 38 K2R /N9 , R R il i i —
ASBIIRSSEF R, BT, T ALK Bl JE PR Rl vk 32 22
A ()3 238 (fluorescence in situ hybridization , FISH), ¢
MCIENL A B MHRAE T R S A  FERTHE A B 53, O HR 75
B A A S Y SEBRANAR . FISH Kl i R RS AN S
LRa 5 E AR X 40 AN R il 28, W BE s ds R R
A RREE BN B A EHOE RS B K, H i T FISH
R LA 4 e 4 S, FISH (9 4G 45 5 — 1 LASRAE a2
EMILA-ALK il A B KA " bt " Q) s 8L % (im-
munohistochemistry, IHC): 5 FISH A . , & — FAf X He i 4
FEIE T AR i, IF H— e Se g = #4500 THC 194544
FIBEHS o PR, THC J2 H il R b A i 8 — iRl 3%
THC £6: I 7 & RE B Al 1 ALK @il 25 5 b ALK 25 H BT 3%
IRABOL , (EEAN REAE ARSI 1) il 5 BE R A2 809, THC 45 12
B IR BV 7 1 & B B, I 2k 401 ) 45 2, Foh Ay
TENJ R, BELEF UL T, 75 205 THC I FISH P Fl 5
AR FE AR . 3) Wi RGHEE)Y (reverse transcrip-
tase-polymerase chain reaction, RT-PCR): 5 LA Wb 7 A 1L,
RT-PCR #AEMI 8, s RS, Rl 43 © My TAb
DNA (combinational DNA ,cDNA) X 1 fiif , RT-PCR 7 A 1] LIfE

R — T IR — R 2 R 5 i DR R ARG T30 (ELR >

Tl RARAS BB IR, iy T2 ZUREAC T RNA 1) 55 WA, JOb I 5

BT UEA T A A BRI , I HAE DU I ke e Ok

FAl EE A2 A, 5 B T RT-PCR 5 2 1) R AR 5 i, W 5

T A RB B E o DB SR 5 B2 B0 TR B T A R

FHIG B R H ST Y, A B AR , 225 DR AR A B AN

TG RIFRIE . R T HLEARALA Gy AT IR AU , X LU T

HORLAS A o 0] TR SR 0 Y Ml A A i R 5 A W ST, BEAT

EMLA-ALK Fifi 5 3 PR DS i 28 G, 5 MO A ALK Rl 75 i

 BEAT A8 ) ST A2 WK B it S0 S 1) 25 010 7 TR 1B 32

B, I RO PR Rt TAMNBATEE i B b &

URAMBRFRE 5 5 701, SN A WU S5 A AT L S A7 75 T

B S R i U UL RS PR =S o N [T 7 P RV EN: )

R T , (A NIA 55 7 8 A OB A A R e oAt/ N7 o

FALL BA RSB A bnic . PRI, FeA 12512053 2 40

SR, I NN R H SN EMLA-ALK fili 5 3 ], SR R 3L

B EMLA-ALK fill & %5 B mRNA 7] L2520 Jfd 4306 1) A1 i A

e, RSN AT EMLA-ALK fil 55 D8 3Rk T DAUSOR IR 2

MLRAIRL 2> 715 B o X —Z5 504 9208 EMLA-ALK il & 5L A Y

R BE—FPICR | AT A T RGN 75, W] ARG | o

B UL G H e A OC EMLA-ALK fil 5 5 9, S il ) 23

Tor P BES A s tnl T EMLA-ALK Rl 25 R Y A5

R AR IIS W L BES 5 WA A SR I
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