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Boma KR EAR Y 2R, BAAHLREFRISO@mICER, FESBFEARMEE, N
KIRE R e kA, RTR S HRAR Y ARAH &R R REFRETR S, FRUeAIRE S A 2
MR mit, E, TR GHARTARFLE A5 &2 R0k, CEL2HHT —LEAREL
REGH =5, HAERUR AR ST P A EL, FEAZHE1010TUMIE =&, LEEHL, €

SoHEF.
SERAT R

T175 ¥if i P BE ST T175 55350 .
SEE R AT RE TR IE 5-10 D REFEIM

A i & : HEK 293-FT (Invitrogen)

PABHAR: AR IR R R A R (PRI
M 1 Rk Ak —30) sicFUGW (Cal Tech)

A Foki: pLP1. pLP2 Al pLP/VSV-G

(Invitrogen)
HYURF): Fugene HD (Z'[X)
BAF DR
Day 1

1. Coat T-175 flask(s) with 10 ml
polylysine solution (0.01 mg/ml, or 10 pg/ml) in

sterile water/PBS. Leave for at least 1 h.
2. Wash twice with 20 ml sterile water.

3. Split HEK-293FT cells into coated flasks
at ~50% confluency around 5:00 PM the day
before transfection, with cells growing in 20 ml

of 10% FBS Opti-MEM (with GlutaMAX).
Day 2

4. Next morning (9:00 AM), remove media,
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add 20 ml serum-free (SF) Opti-MEM (with
GlutaMAX) supplemented with 25 uM

chloroquine.
5. Prepare transfection complex:

a. Add together 10.5 ug pLP1, 7 ug pLP2,
10.5 pg pVSV-G, and 9.3 ug cFUGW. Plasmid
preparations should be of extremely high

quality and endotoxin free.
b. Dilute DNA into 2 ml of SF Opti-MEM.

c. Add 100 yl FUGENE+* HD Transfection
Reagent, briefly vortex, and incubate 15

minutes at room temperature.

6. Pipet directly to media in the flask of
cells. Agitate flask until contents are distributed.
7. In the early evening of the same day (~5:00
PM), supplement with 10 uM sodium butyrate,

directly to the flask medium.
Day 3

8. Next morning (9:00 AM), discard media
and replace with 20 ml of SF Opti-MEM (with
GlutaMAX and no other supplements).

Note: the discarded media has a small

amount of virus and is BSL-2 (bleach disposal,
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etc.).
Day 4

9. Next morning, transfer the media in
each flask (~20 ml) to a Falcon 50 ml
centrifuge tube. Replace 20 ml of fresh SF
Opti-MEM (with GlutaMAX) media to flask.

10. Spin Falcon tube at 2000x g for 10 min
at 4°C and transfer supernatant to new 50 ml

tube. Store at 4°C overnight.
Day 5

11. Next morning (9:00 AM), collect ~20

ml of media to a new 50 ml tube.

12. Spin at 2000x% g for 10 min at 4°C and
then transfer supernatant to the existing 50 ml
tube from the day before, which will now

contain approximately 40 ml of viral

i
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supernatant.

13. Pass tube contents through a 22 ym

vacuum filter (Millipore).

14. Virus can be used as a 1x virus
preparation (~1x 107 TU/ml); freeze as 5 ml

aliquots at -80° C.
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i eGFP) 1S HEA/ DN T X AT, —2
W, F e AU G B 58 G R T3 1003 T I
Do REHLPET, MIREVEAR, IR i Re A
H e R (R 1 2

PRI L IR, 15 B A ) 1) I
7 Optimized Production of Lentivirus Using

FuGENE HD Transfection Reagent.
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B MN%-33 (IL-33) 89 fe G AR AR AR50 NN TR B 69 A 49 /A 34T T AF R, Onda 5 A 2
DVS27 & —#fimsh ik 5 ot L9 & @R 1. Baekkevold AL I NF-HEV 2 & K K k4 Ak a9
WK tmlie g —FF 4% BT 2. Schmitz FAGAY IL-33 24 /A-%-1 Rkt @ieEF 3. DVS27. NF-HEV
Fo IL-33 $R49AF R R — N h e &G, N E2E N M TF LG e IE Fo A8 7 4T R34 34,
FE K IERSAT, IL-33 X s tmfiep Rk B, RIARGY, 78 KJER)AD R it Fe B BT S m it T
AU B 45 BT 69 S LR AT 2 e b IL-33 & ik L 1,5,6.

NI IL-33, &1 270 N2 R 1 E T
ML A N RKEE 55 (NLS), 1RE-
Fefa-180e (HTH) 90 (Motif), A1 C kgt
FI 3R 1 SRR A0 M D] G54 1 [R5 DX B 74
4k, e nf LI caspase-1 V)#|=/E 18 kDa 1) C
uig B, RYEMMR T D ReER 3,5, 1iblEl G
R N sy BUER 240K . 2K
N #-33 (IL-33) Efi T4, 55 ge )il
TP YR 1,2,5. KL AR
HTH 1A NLS FE7e/ 3 5. IL-33 fF 25— M
ST (repressor) KAETHAE, A, IL-33
FEBEDA M AR IR 5

IL-33 (¥ C sifg Jv B (¥ i ik — 1552 44 ST2L %
BEMIZE IR 1~ 3,7-9. IL-33/ST2L B &k
IL-1 52 {4 AcP 454, G (141 /- 22-33 fofsit
NF-kB (#3% 7 3,10, IL-1 %24& AcP &AMt
S WAL, 5 IL-1 524K 1 R IL-1 3244 6 18
o 4iHush IL-33 BefEdl Th2 SEAI Sy [ N,
SEAERG L M ER AT O AR . fE Th2
A, EAEEE IL-4. IL-5. IL-13. LI ST2L 11
FIHFRIE 10; NIRRT, w5 TSLP 4
P A LRI R AR AL R 7, (A S fid &
JEK 4N i R s AR AR R (K7 /E 7. ST2L ik
PR ST2, ST2 & Fh IV tk i i
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AR, EIE Mg R Lo JIHE 3 3 £ ML TH oA ik
6,8.ST2 55 IL-33 fHIKRHLET ST2L itk A= 5 1%
TN IL-33 ) A g o MG JIE R 52 W 6-8 .

IL-33/ST2L R e 5L Ik v H A MEF M AEH -

IL-33 w4l LA AL, T i A B K AR
( angiotensin Il ) ¢k X A & b IR =
(phenylephrine), L HLWT % F 40 ALK 6.

IL-33 X OHLE R AE], MM T ST2L AT
F T 6. 2 IL-33 R ET RN M R
AL, ST2 AE/Lo LA L A UB BTG B0 T 3 5 5
6.

TCIRTEA AL N AL S A4k, IL-33 5 IL-la
FHMG-B1 RILHAHBITBE 4. AMGILE MR
o NI IL-33 A KR B 2 % A D) g
FRARD o BE— DR BE SRR IR SR R
PR GE GHREE, R FLIETIRE, LSS
ERIH IL-1 24k AcP (4l IR (R e 5 5
A5 (crosstalk) Z [A]IKF.
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& % 4 (Proteoglycans,PGs) 2 —# &4 ki Ry s L Mt AT B MK ES. ML
HE%&G 34 (HSPGs) &4 Wil LB £ (HS)# % 48 (GAG) M & @ S 4. 4R i+ fatm
TS ER(ECM)Y &2+ F, FFAERF FREARFFRESZ RN 1. HSPG AL KA ThAT £
(morphogen)# &4k, T ECM F 6915 54 F A4 AL RE A T eyfa S F oA, AT @mie
R FiZ 3, FHratmlen e IRiEH 2. HSPG A =% 5Bl eymiest & 248, B 694k
4% & % #2(Syndecan)f= GPI %4249 Glypican1,2. f£-#5Lah# F &% 7 5 > glypican(GPC1-6),
AFt A5 A—A~ 60-70kDa #9& G 470w, FHEIAE AAFIEBLILEE (GPI) % EmiofE £, BHARBLEH

AR R £ HS & GAG M & 4% .4 L 1-3.

HiT glypican fE 4355244 0] LA 5 A e 7R A1
AR 25 I S AR T TR AR IR B, DRIt
glypican 7t R85 321k 4. Glypican-1. -3.
-5 H5 R R A RRAH G, R AR K R
SAL RN M5 . GPCA 78 N BRI ST Al
R J TR A U PR A0 ke A B, ] DA 5
ikt FGF (FGFb) 5 54 3 A7 220 8K 5.
TERRIRRIFL IR 4 it GPC1 [IFE &4,
M) FGF FIH- 245513 EGF 5 91k 3
6,7. TEEIEAE, [ L GPC1 BEREAC/IIR
RN K 8. T34k, GPCS5 L A7 18 i fif e
A MIGTE I RE ), SRR — OB R LR
—— B2 UL A 9R (rhabdomyosarcoma) i) % A %
LA Mo b GE AR S DA G . AL S GPCS
A FmEYE FGF. 4K+ (HGF) Al
Wnt-1 35 PEAHSE 9.

Glypican-3 7£ &g A A AR FH IR A & —
H T4, —Jrii, GPC3 74 i k4 rh ik
BRIEIE K 10,11, fEME R GPC3
W95 FGF FIEEAKRAEA-T (BMP-T) [
TRIK, HRES T Wit 55 10465 10,11,
771, T GPC3 ZhiE{e it HepG2 44

www. ebiotrade. com

WA, T H GPC3 frim pedfd . BF Sa AFLIR
P A0 PR 3 A T UOBOIRAS 3,120 XS
Simpson-Golabi-Behmel %454 H Il R AfF 57 K
&, GPC3 nJ RSy i 410 40 LA 58 1) Ay (0 1%
B GPC3 EHEAIIAE, RILHFZ A,
AR A AR R IR AR A I B DL K G A
PEIIRE 13,

HS % L7 4 A R B IR AR 5 A L PR Bk 2
FLIRAN LA PR LA A 7~ LA HS [ AP AL
PR glypican 7EAEKE 13 HIME S8 3 h
FIfER] . il BRI 7 0 MECR 2 FGF
Ak 2c SRR OB FANEAR N, izl e 2
2-O-1 6-O-fi AR IR AN HH I 140 IEA IR
IR, HS HEIFAE BT AT 82 AL 2 S s b i
WA 2 A AL B S KB
HAEM 1,30 534k, 23 AU glypican A figi it
L OB S AR LR A B AR AT B0 RV
U, S A2 AN TS R4 glypican
R 2 T80 O ARG YT AR IR 51 g f
W% 4.
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T EGRMFAE 2008 FRIFT RV R, H % EEHTOMAMARIRIRE, OIEETTRA
4 ES tmfn ey B8 i Bk, i E ) BB AL 8 B ) Sk oA BB AR A e ARG B G R AL et B

& F) A ARHAR 589 SILAC H AR L T 7T 5 5% .

SILAC [R4xFR 4“7 40 a8 77 A R 1R
AT REE FIAL 3R ARIL” s BRI FEAS S B 7353
RIRTFIE 25 (e 2 ) B E R 2% (B 2R )b i 1)
s SRR AN M s 7R AT W R 4 e
5-6 MEIE A, RUE R AR L A SEIR 5E
G5 N B AN HLB & R & R AT R
FEMR o AN TR BRI 4 P AR 2R 2 4% A M Bl e 1
RAFLLHIR A, 220 B Al e AT T R E A

flr
B

H i Hl T SILAC WFstmksordt T8
DMEM 71 RPMI-1640 Pifil, JSE & REN] T2 A
AR TR, BT A AR, BT B s
FRMITCTEMAT . T2, FEB /KRB 72 T
SILAC j=fhgk, #EH T 40 M sl i ot 5
SILAC TH, FZAI4F:

¢ JiI T SILAC 1/ il 141 e 18 DMEM,
{3235 He /N BT 40 il DMEM FIA J8] 78 )it 4 it
SDRE N /b e e g (WD ool W a7 W El e 211
FEFEAN SILAC & 1 R3E B3 10 5l 73 A

& AL )ENT FBS, iR AN
i Y g A
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& D EURIG T 40 IS AR, A TR
Mo HH .

& [T SILAC LM 4l MEM Fi7Rk, 1&
T 50 52 R R TR 4 1, 5L B 4 M 2R
MCF7, AN A A IR [N o

ik A Thermo Scientific HyClone
(1) AdvanceSTEM Z 41+ 4f = i L R
IREFEN BB T 40 B % (0 B A v 7 52
B T IR LR RE AT A0 M AR 1 R RS IR, 2EER
QIR R A T R AR G I AR, AT
13C6, 15N2 Fric (1) L-ii 24 R F1 13C6 Aric i1 L-
K2R . AT T IXL 5L, IREEE T2 SILAC
Wt IR, IR HIRS R R, 2R
(+10) AR (+6), SRR (+6) Rl
IR (+8) IR, FEIFIIN LA = AL BTy
i BEAL, FEBR KRBT HE T LIS R AE b s
FEHEA I, LA 15 R A7 3 A ic 1A 2 IR A
e Hl il 2R -

% F ¥ £ [ SILAC 7= &, 3 Ui M

www.thermo.com/SILAC.

(EPE R0
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W% R HAEAE RAARLIE MY AAEA KN A ZAmIL (EPC)., €M AR YR, LA
MR R K el RE . MR AR AR A R 09 1T A2 AR A e & 4 (vasculogenesis ). K3 &
A B IAEMRS K B o, SmiAh A R AL T A A B4 (angiogenesis ), oAl IR & e
FPig AR, WAEAMERERR TR, RN @RET. AREFTRgERECNENI A

PR, FFRANT B A E B A 6 K.

R AL A R R s JE R IE CD34
CD133. CD309 (VEGFR-2). CD133 ik
PR T R0 EPC, M AE BT 4k
Ko PR E R 2% E EPC VIR L

.

AT T 2 Fh 7R3 o xS i ASOR 3
A MEE#ET ¥ EPC, (H2T EPC MR A
—, M 10 2] 2500 N/ml A%, K E mA7E—
SEMESE o 1125 P23 B A E D PR S5 R 2 T LE
B R R 2%

N, EEEREA T HAEE T EPC &
#8774 (EPC Enrichment and Enumeration
Kit), T80T AL s i e s
W) EPC, LA EHET 4 EPC.

U &S TR, EPC HEE,
Fo 52 AT Y (10 -1 S8 240 1 1) Al 5 PR A ad 1) Ja
i1, H4li CD34, CD133 il CD309 15k = 4

200941 H 16 H 28 T T34

EPC, DL Z:Er CD14 BRI 40 i i) fir A1k, [7]
TS IR 25 R e 4 i 1k

&3 1) EPC (cEPC) #iA Ky 2 VP4 2 Fifik
T 1) 96 6z 28 BBOR ML A5 18 521 70 1) ] 8 R B 8
cEPC Mt 5 Z AR, Bt rto g
FEE L SO IUREZE | SRR ARG 0 fE B 2R L
OB R E B

Seh oy Mg LR 2 /D R
uf, REM AR DA MRS, lId FeR &
PR PEAE I BHEA B P i ) L K 25 B an
s AR H AR B R e e A LK) SEms, RERS SE
BT FE 1 bruEf 45

B2 R TEPCH 4R e BRI & ifE B it
(272 = I SR/ NS S ) R G

http://www.miltenyibiotec.com.

(EPE R0

%8 U, L 15 1T F—1g  g[E

HJ1101813


http://www.miltenyibiotec.com/

Invitrogen (30L& T AwFHad] ) it B 244 E T KNOCKOUT SR XenoFree s #X4h, F
FAREIETF it (hESC) AA#F S 46T @it (iPS) #3%5k.

B H TR 1k, K5 hESC RIRIEFCIEE FH /N
PR KIE TR = i, LUK B 2 (R o 17
BARRTOL T, hESC BT A AT LA AN
FEVFAE U8y, PR S o ik ARG T
A AR RAR NP 1, AT 40 IS 10 I A
eIy e A ) AL

KNOCKOUT SR XenoFree IfiLi B4 5
1 KNOCKOUT SR. KNOCKOUT SR & 455 4
534k hESC 7] I O B 4 i 22 B v ¥ A 1
FIHAT N IEEZA 200 ZA5IESCHIRE T E,
KNOCKOUT SR XenoFree IliLif # A (T &
J8 AT NIRRT, SE RN I .

A

& i) S NIEEAE cGMP 441 R
PPN EE A

& YR hESC I iPS 40 ) 2 fie tEATIE

WIS IZ R
& {17 hESC FIA iPS 4i i f¥) 73148 R

® URRETLABELURFZNRIEG S
CELLstart 1 KnockOut SR XenoFree =K+
EAEAL R

& URELFIEARZRIAE 5 AN
AT 4eg e (HFF) F1 CELLstart JLH, kst

www. ebiotrade. com

BLAN bt

A B ) SR AR AT 40 i R G R
Joydeep Goswami #Kor: “h T ikt fuys Gt (it
ANIERGT-40M, BEEZRASS IIHER —MA S
SN AR A . KNOCKOUT SR XenoFree
IS B S T XA bR, T 41 5T i i
PRIV P . 7

FTKNOCKOUT SR XenoFree Ifil.i& AL
/N I Rl I A =

www.invitrogen.com/stemcell/ksrxf.

WU

PN AL Rk ¥

A RHEL A H] (ks : LIFE) 22—
FH) T 003 AR R A AR A A 3
TS FEA R 55 BE AL IR 2R R
IR, AR R AR A4
RSSO AR, AR ). BEARE
L sl RN FIIREERTT LK 21 Al
BEEERE . AL EREGT 35 12, A5k
Jig 5 9500 N, AAiifE 100 2AEZK, A
3600 Z IV BCEH LEA VAT IE, Ak}
$2 23 W) HInvitrogen 22 w] FLNY ARV RGN\l &
I . B2 AE R, 1 Uil FATT R R

www.lifetechnologies.coms.

CEPE 58
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BioTek X 25 &) A B ATAR A XA 137, UL B it A AR IR 649 Synergy Mx % 2 G BT
Synergy Mx £ 5% K. A AABA R HAE K Loy RMIAA LT HE X 2 5ARm %,

KA RN RSSO R R e T R
A, FEEAT AR P BUEFE R G, N TR
PEo IXPH e R G I DU CHIFBE TH B O/ 1RG40 7K
P DGR ATER O A . B AOERE SR
FI Nk Z Sl L A8 RE AR A AN ) 5 L RO A A LR o
FE/N AR il ISt [ FE e S DD 5 R AU

Synergy Mx Z&ZGe 2 BHIEA), /RAT LR
I 00 5 I T B PR MR, SR EAT AT I
R R T . PRFEANREE B RS, UL Genb
Bl o Hr 2 45 Synergy Mx 245 (R bR HERC

===}

Ho

ACH I A4S V=R W6 1 LE (5 LA A
B R 70 2 o LU (L LR i 25 290 L £ L2521
fn, S FMERLEE I EETH 2R, Hn T 2
Thaett . XAl BEFESh S AT oE. &Il
73 KA flash ATP 23 #r mHokG A 42 il A7) B8 n
AL

BioTek 1z f #8134 Gary Barush %

R “PEHEHY Synergy Mx 2 J5, FAl 1B dv b2
P A — ST ARG SR
T UL B Bt R A A AT e A R . Al
Synergy %1 % D e M bR Ak A= dr B =S
449 0 30 SRR B 2 P AR A T T 5
I I FRAT BT IR IR 25 7 IR 5% R SRR AT A K457 52

o

BioTek 1) Synergy y= i £k 45 L Hybrid 4
RELE T RAZFIIEIE 26 Synergy 4, %
TUEE G Synergy 2, T L 3857 G (K
Synergy Mx LLJ ST 986 9% 61 Synergy
HT.

Sl v AE 5 [ O Sk N BioTek X8 2
H, R I B R R AR AR A R A
Je# . BioTek (KIS T LA bNsd 2549 7 e e
HESHHE R AL AN (1 RALINAR R, TP B olidh A
RIS

CEYRE AR08
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Vit EEM=E—Eppendorf

Y E R PCR ¥EMEH B

Eppendorf & #t it + 4 & % PCR %% ikit 4y twintec % X% & PCR . 8 B¥ &

MasterclearTM 8 B2/ £ | HLak4¥ 64 @ 3L Fa i AR S £353, TUHBE ER 5%

TR AT IR ER £ 492 F PCR.

BT A R 52 i PCR K I R4 43 HL
WTE N5 G5 . Eppendorf twin.tec %86
€ PCR B 8 I 1 AL vl ARG AR
B 8 IR (1 B AL AN LB, RO 9O g
JyHEaR, W LCKSOGAE S BE R A A, AT
ST R AU . AN, LT DL b 1
fH T, SRm s g RIS Rk,

fEE R PCR KA, ] twin.tec 9<t5E
HPCR AN 8 5, i n] ARARERET (KA
TSI EA o MR R R SN AR R, B
LI RAI)— ATk, A6, B aT LUy

www. ebiotrade. com

#1100

W) R B E G,

‘/é\

I\

SIIFEA.

Eppendorf MasterclearTM 8 HE4 o 4 #4511
€& PCR A RHE I H, Wbk A
Bt Pl R R g g, I RN
MR, bR WS v, E
JadiEik 90% LA b, T EAEARAERE TR AN R
A4 2 B S

HZ K Ttwintec %)6E EPCRIR. 8 B
J:MasterclearTM 8 I o (15 &, XKW BiI 55
Eppendorfr [ £ 70 AL R, sl 8 BATHIIN

TLwww.eppendorf.com/realtime

Pz
=
-
=
&
=


http://www.eppendorf.com/realtime

HH, —JRTHRANFGHTLIT R F A0 R B e b, XA A b EBRIRKF )
AR B AT Ak > AT B AL IR A2 i 2 Ao Bt TG AT AR 0 45 RABBEAT M, R ILT W50 BRIR F 37 09 R B

Bhis., LEL AL A 11 B4 (Nature) M%R L.

TEHR IR S, BFFN ORI T —N A
WIS AGEE:, FRA SLC45A3-ELK4, LL
FIUABT A SAR (R Rl o 25 BOR R 2% (1
2298 Arul Chinnaiyan, [ 8 & S5 (138 1A
BTN I R Rl B A S ) T
o AHFRATIE R I T AR LA RS, AR
AR,

JRERE PR R G (0 AR T HE W 3 EUPT AN AT Y
FEIN R AE . ERELETEDL N, PSSR G
DA, T E A 8 I AERIE . T
I HE S 3B A FEDIAL T 55— R R 4%
JUFZ R, NI G RS S K3 R A o DR Rl
L 2R BRI SVRAE, I .
ELRFSEANOC o Sl th R BLE AT TG AE SR
/18

h TR SE A I TR SO ) R R
Chinnaiyan F4t [¥ [7] FA7 ] [A] I A A T Roche
454 (1] GS FLX A1 lllumina [f'] Genome Analyzer
AT 3G s A I 534

WA T S AEANATT 1, WS N R T T
— RANEAE S, KA NS PG 1 1095
5 HERIN 2] 220 F K @5 - BCR-ABL1.

EM T cDNA EZ )5, WFILN 1
Genome Analyzer B33 T JL T 1A 36-1% 1R
FPHI A o ABATITRE T IX AL KRR AN 1
A AMERRFY. Wl 52% P 0E RES,

WO N SE T AL CRIAUET R AR 5 1 T i
S FHIE R B 454 M=K k.

ABATTIE Fe Ty A BT T A1) g e e A R
L & 7 1) TMPRSS2-ERG fil 5 o e X ANt i
RN ORI T B mb & i@ s k. B, e
VcaP il &, fATRIEI7E 16 53k
I ANFE USP10 fl ZDHHC7 &4 Tl e,
PAJ% 2 S getafhk I HIURP B i & . RN 76
LNCaP 4ifu &, AR T 14 Sk b
MIPOL1 JEPAAT 7 534k |- DGKB A P Y fil

I
=1 o
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detect gene fusions in cancer

i . Recurrent gene fusions, typically
associated with haematological malignancies
and rare bone and soft-tissue tumours1, have
recently been described in common solid
tumours2, 3, 4, 5, 6, 7, 8, 9. Here we use an
integrative analysis of high-throughput long-
and short-read transcriptome sequencing of
cancer cells to discover novel gene fusions. As
a proof of concept, we successfully used
integrative  transcriptome sequencing to
're-discover' the BCR-ABL1 (ref. 10) gene

fusion in a chronic myelogenous leukaemia
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i

cell line and the TMPRSS2-ERG 2, 3 gene
fusion in a prostate cancer cell line and tissues.
Additionally, we nominated, and experimentally
validated, novel gene fusions resulting in
chimaeric transcripts in cancer cell lines and
tumours. Taken together, this study establishes
a robust pipeline for the discovery of novel
gene chimaeras using high-throughput
sequencing, opening up an important class of

cancer-related mutations for comprehensive

characterization.
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