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Sensitized RNAI screening for human oral cancer to
identify novel biomarkers
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Abstract

Oral cancer is an important worldwide health problem. WHO
predicts a continuing worldwide increase in the number of patients
with oral cancer. In Taiwan, oral cavity cancer is also a critical health
issue because it is the sixth leading cause of cancer death.

In this study, through collaborating with the RNAi Core of
Academia Sinica, we used a large-scale RNAi approach to identify
kinases and phosphatases that regulate cell survival in the human
oral cancer HSC-3 cell line. A total of 6502 shRNA clones targeting
to human kinases and phosphatases, covering 1236 genes with 737
kinases, 209 phosphatases and 30 dual function genes, were
screened in this project. Lentivirus-shRNA constructs of these
genes were used to infect HSC-3 cells and cell viabilities were
assessed using CCK-8 Assay Kkit.

Amongst the 1236 genes, silencing of 51 genes were found to
inhibit cell growth rate greater than 90%. We designated those
genes as tumor growth promotion genes. Later, these growth
promotion genes were analyzed by GeneGo software for their
molecular pathway. We have obtained four putative pathways
(IPP-1, TGF-beta receptor Il, EGFR, and FLT-3) resulting from the
GeneGo analysis, and TGF-beta receptor II may be the main
pathway involved in cancer proliferation. Further studies are
required to verify these candidate pathways and genes involved
during oral oncogenesis. This study provides a systematic way to
unravel the molecular mechanism leading to oral cancer and further
finding for new targets for clinical oral cancer therapy.
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¥k dp & B By (kinase) £ 3-v HREpL -k f2ps (phosphatases)
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Cell signal process

1. lon channel

Receptor 2. G protein-linked

3. Enzyme linked receptor(Tyrosine kinase)
Amplification of the cell signal by:

Transduction 1. Protein phosphorylation(or dephosphorylation)

. Small molecules& ions as “second messengers”
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1. Produce or control the cellular activities

2. Turn on or off the “Gene”

3. Resulting in cell growth, cell death, invasion,
metastasis...

Response




Fl- - e dns 5 2 HCE A 2

@ Transformed

PRIMARY e, 0ol Clonal expansion,

TUMOR FEELLA growth, diversification,
Fr ety angicgenasis

|

Matastatic subclomna

'

Adhasion o and
invasion of bassment
memibrane

Fassage through
axiracedlular meatrix

Intranvasation

v
Interaction with host
hyrmphoid cells

L
Adhesion o
basemant
membrang

Exiravasation

!

Metastatic
deposit
A MIEGES
METASTATIC niis
TUMOR
Growth




fmrrend £ AR A mr il A s e BEEH G0 G
S~G2 M o deok wmie g 4 AL > dlwie ) 48 (Check point) » i
A e P B 0T 0 R - b R BRI BB (T (- ) o e
¢ % 7| Cyclin-CDK 3-v it iy # 3 # R G1/S ¢ g ix g d
kAT el R p A2 L BiEEd > 4o Ras % 5 fie Cyclin D 2
CDK4 % & i 7% i+ » CyclinD- CDK4 # Rb ¥-v gifit i* - Rb 3¢ & E2F %
& pF > 13 & Histone deacetylation(2 ¢ figf it) - & DNA # %%’r‘ S
A44H. - © Rbgpei 14> ¢ &2 E2F » F > & DNA histone acetylation
¢ E2F 3-v iE i - E2F ¢ i CyclinE &2 CDK2 % & ¥ /&1t » ¢ 'm¥e il

i G1 # *4) 2. (Restriction point) > @ & ¢ DNA s % (®l= ) -

W= ~ ek G1/S £ g8 4 [2]
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L cell stress
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92 # 2003 | 1,723 4 15.0 1,860 7 8.2
93 & 2004 | 1,838 4 15.9 1,993 6 8.8
94 &# 2005| 1,874 4 16.2 2,041 6 9.0
95 # 2006 | 2,044 4 17.7 2,202 6 9.6
96 & 2007 2,152 4 18.6 2,312 6 10.1
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Fpn B AT ¥ (Angiogenesis) - 3t ¢ G H g imie § P AR adr ] 4o
Bk b (Avastin) B & I A #i # ) A4 EF)3 (VEGF) - @ i pl#rdld
B BATA TR (Rw) R Whept s B Ry d Hitieilie § iR
b4 iT# Nexavar i 49 b PFerim®z 2 2w 4 372 o 2 & 4o? Pk
SRR B B P R PR ATE > 7L e b epE i i S T 4R S 02
AR A LR R PR e o 3R E S Rl {ol B B d B R
]

e E 4 0 BT KRR ISR RTIEA (8] R E PR Y A B L nfhie B

=

o4 AP A B w2 —o ATRRE Y 0 BB @ M E 4 b AT

e}

¥ ik » 1 EGFR/Her-2 inhibitor ;5% zh}%}]% B 0] [9]

7=
o
S
]
HE
oy
4
=
=4

% B 1778 2008 # Head & Neck # 7| £ - B~ & > &

FfEE B h o Rt B TSI INT ¢ RAD M R i L 0 B

[

BRIV ERCCAER o e A BT P e B4 EGFR 0 tyrosine kinase
@ (Iressa) tlim¥e F B 7 »adrd| v ek imre 2 £ o B 4o st
o %k [10]- Erbitux(* Cetuximab) & - fatkie ;5% #4 (EGFR) -
AEREFTERLER AR A R R A S E SR Y B

A SRR A o B A R AR 2 R T Bk de e 2R SRR
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Erbitux & & bt 855 v F F 8 (TS AUS B 5 S B 8 29.3 B 1 uf £ 149
B 7 37 k7m3 11 P-glycoprotein i v ¥yl imiz i fe Ry [11] 0 ¥ ¢
7 &M > & * celecoxic (COX-2 ; Selective inhibitor) s: 3 #% * HSC-2 w

v s bt e 1 [10] -
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2z~ “HREBHPLOKE - L REHFTALHTAS LA (1]
a ¥LFEF e 4§
1Cytarabine
#r#]DNA & RNA & = ¢ #13 &
Fludarabine
X g | er1Purine & Purimidine 2 = 5% 4
LS B E A 5-Fl il
:}ﬁ-n Ect #- uorouraci LA AF BT P s o
(antimetabolites) 6-Mercaptopurine , ) ,
Wl e S PHEL L -
Methotrexate "
6-Thioguanine B
Bleomycin
Dactinomycin
i 3 21 DNA T % @ ghsk DNA # 5 o
L Daunorubicin )
(antibiotics) o Bt me k9 & - % (cell-cycle
Doxorubicin
specific)
Idarubicin
Palicamycin
Carmustine &iomustine
Y Ak ik R Cyclophosphamide & Ifosfamide ~ [# DNA *z & it (-CH3)® i} &

(alkylating agents)

Mechlorethamine

Streptozotocin

Ve M iTH

Mg Rl A
(microtubule inhibitors)

Navelbine
Palitaxel(Taxol)
Vinblastine

Vincristine

Hd B Pwre g Ss WY -2 e
°] # (microtubule) % &

R = o

#% 3% (hormones)

Aminoglutethimides
Estrogens
Flutamide
Goserelin
Leuprolide

Prednisone

Tamoxifen

H R PR AR
o B BEE TG R
dre il o F A E R R R A

5% 2 {Ligep 3 e e 19 1

Yot

Cisplatin & Carboplatin
Etoposide(vp-16)

Ciplatin i& » mm®2 p 22 DNAN' 2
4] DNA 2 RNA
E% 510Gl 2 SPinmieh b
% 1| % o Etoposide £ DNA

guanine & & >

topoisomerasell & & > ¢ & DNA

3 ¥ W 4p T A pe gt S-G2 #) o
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e~ I ER LN (12

¥ ~ 3 % 3 it R
Erbitux (& “# ﬁ‘a'») EGFR R TR R R e R
Panitumum-ab EGFR SRR
Herceptin(’F[IWg?’ﬁj‘) il Her2/neu PO~ I H
s
MabThera (£ F') J?Z B i1 _I- CD2 A FIfufL IH 7 £ S 1
i3]
Avastin(f ol fd) VEGF (anti-angiogenesis) L A
Mylotarg(i’iﬁﬁ%@?{) CD33 %L AR 1T
Tarceva(ff/f+%) EGFRGEAST [HIGH% () R A R
Iressa(¥ f—lﬁFJ'TJ,) & EGFR(!a[ |4 (=) 2RV ~
Nexavar(%:771) qi’ RAF - VEGFR-2, VEGRF-3 S
xav F'”J' L < lppeRF-g - KIT #1FLT-3 [

Sutent(%"%ﬁ )

Glivec(Hl ' i)

Tasigna(%f B

78

#l
il
7]

VEGFR - PDGFR - KIT, FLT3,

colony-stimulating factor 1

FERE AP T R
T I B T

(CSF-1),and RET Al Vi
(< Ber-Abl TK = ATP {1935 £ P 1 P B oo
il BT R TR

[";"IJ%E Ber-Abl TK - ATP ]Elflﬁ’xéﬁﬁ

f‘l"fﬁ'[’

1 i BEERE 1

Velcade(ﬁﬁ[)

Pl
i

I
il
7]

J‘fﬂﬁju 26S proteasome
chymotrypsin site - &
NF-kappa B p@jp (=

( proteasome inhibitor)

P
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%= & B A Fliedk (Cancer Gene Therapy )

LREN d § PipEfi e (DNA) 4 ¥ @ % o 33 2 5 Ben DNA -
A BRI M BAe R 3 A SRR TR E
B Y B DNAAE R A7) (Gene) o & Fl4b# e @30 L4 w2 -
A Y BES EXUER S LR B R R G R & HEEE 0
BAAFIAL R RPNk XUWEDL BRI L4 - FE

RELFARTF 2 m Ay i poo R F A FIB Rk Ragk Flehw
i Rioom & ek o RS ATl (Gene therapy) © 7 iE Fl A X Ak
FlZRfeA 2t ¥ e P FE A2 2P 0 0 L4 P RATF]S N AP

¢ AELARANFITRA B % 2SR FIRED R FlsR R 4 oy R

1980 & % » French % 4 * Misk” BEH e i A& aE" > 4 -
fhd SRR & pF (ADA) % F @ g d THeB w7 = o4 Ha 447
Vo RAFN R R B oG R EF Z AT oA BT BRSO AR
A E AT L o Fltisk ock 245 o A Flic R (Gene therapy) i & 1

- AT ﬂﬁ@ﬁm%ﬁao*a’m%ﬁ%“*g”%%i
(Adenovirus) F*MEFTRAF &R » @+ - &0 E7 = o AFp Kt 54
- K1ER 02008 & 0 AT A RNGRTERGFEROF L LTRE L o 6
% &7 (Leber's congenital amaurosis) i 4 3% 7 & Flj 2 g
oo B¢ 4 A4 G PR o 2t kbl ATFIA% (Gene therapy) #F kAT
gk [13,14] - 2 a > w A FI3H (Gene vector)shig * B+ > 95

SHEZE (I ~&22)e
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% W R 34F2 1= (National Institutes of Health) = & B 7 ®pmi 7 @ <
(National Cancer Institute) Steven Rosenberg # 3 » *+ 2006 # 5
}ez5(Science) F # £ {1 * LA F i S # P4l R ¢ %% (melanoma) ik o
Rosenberg @[5 1 & £ % L F]1 427 N Rig e ™ fmie o * K ﬁﬁrﬁ'—:]}%i
% 1“8 (retrovirus) » #-T tw*e X F (T cell receptor ; TCR) ek Flgg e 1
B R T e > FIF TCR A SFsdim e 4 6 b ik > w1 4
FlE (o et ¥ e a JFER R d 2B R TR B R A £ oo s e
Enflr o U nrpRd W ke T wie > & 5 X dKp w e i
PR R I B AR AL T e T AR LA TSR

R R E k]S 07@”‘”;‘2”)5 H Y

=

Jo IR E T A - B At g L
RFER g PR BT wiebag iz g il £ RFpwre o fha

% 8k [15] .
w oo P pEP LT IR % (RNA interference, RNAI) E_t 2L Fli5 % » &9

¥oob— 3 R VX R E ﬁ;ﬁ#grﬁgmi\m, izt ‘/}j_:;ri\-i%rj-:)i:)}%%

A Bl el o g = i 4 R [16]
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=& Bops {2 AFIE#H (Lentivirus mediated gene

transfer )

BATFSRAFIE N FMY ARG 2 (2T):# 10 DNA 11
* A 1 (Gene gun) #- DNA i# » #F 3 a3fi= » 0§ 8 #7346+ DNA -
Pk A o 18 kA Nenym A POl (Virus vector) at §oax ek FliE ~ B
s > T EERF A A LA FUR > F L Retrovirus (F %ﬁvﬁwr}%%) .
Adenovirus (Hﬁuﬁai) B3 F EEE A - & Lentivirus (pE ) o WA
& P E - BRop 0B 5115'% g HR e Ao F EEEORA R R
B A A H P chimee (mitotic cell)  p & i £ %A AP chimie 20 P b
% (Non-mitotic cell)4r:#% m*e (stemcell) - iz d &4 304 4 IR 3§
LSRR S R ;a;wgr% RN G LB F iR A o F 2 FF
Zom g hE g t“vﬁai?‘%ﬁé b gr (R2) 2 BFEF N
Pk Lo e

TS

2548 (Liposome) i it L 4 3 (R AE >
HEgLoed 0 G pd {443 o
270 AF{FWAH

Gene Transfer & Vector

* high efficient

* toxic risk
(ex.Retrovirus,Adenovirus,Lentivirus...)
Naked DNA
purified DNA( ex. VEGF)
gene gun

Liposome

control toxicity

Virus
vectors

Non-viral
vectors

lower efficient than virus

lower intergretion
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R AL
SN S AT L ERRE AR 25 AR LR
J+ 18 b 4 (Adeno-associated virus) - Hﬁuﬁai (Adenovirus) ~ & # &

Ji#+ (Retrovirus) o 1™ & ¢ i 1 5 Y48 chifdk ghot

Fd fUA

s Adeno (1st & Adeno (Gutless) Lenti Onco
JI AAV B qon)
nd gen. = X
9 (R md) |[(hpd)
DNA 75 RNA
ssDNA dsDNA dsDNA RNA RNA
ik
ﬁl[ﬂ”"'ﬁ% (kb) <47 ~ 8.3+ 27-29 ~75-9+ ~ 7.5+
yoe! l?ﬂﬂﬁ@“ No (Yes?) * No No Yes Yes
RLf R
Yes Yes Yes Yes No
Y5 ]
[EH J?GFJEIUE\JJ‘: ] Long Short Long Long Long
R
P s
No Yes Yes No No
(A8 T A
K )
. QJ IS _E )Egg‘ u
o E | * Yes Yes Yes Not No
B
S Insertional Insertional
A=A Inflammation cytotoxicity
mutagenesis? mutagenesis
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B ® 4

* A - fwre i g g (Transfection) &7 DNA s > # &l

R AR AL 2L B (bl AFBEY ) ¥ L P &G
A R Ad o RIA R BT RE R hme ELck AT A K
B ELATE ]ﬁ i\.g@‘r s B K ﬁ@;—}% 2. —R > F 3 él-li?‘i“%’_’ﬁf%%&-; T
ERE WA A L ECVA sk LA QU K LER RIS - e

B F B LMY 2 L LAY hmie s doir wre - 2003 £ > Douglas
A% A1 Bop A $0 5 RNAL BB 5 8 m s ~ $2 im0 ~ 22 A T
| B A [16] - B 5 B R F e cigdz (B2 )

B = "&}Fi-a- Jogt kR R i

o pol - reverse transcriptasafintegrase ‘ r*
T env-envelope = hL‘G:
e gag - capsid i i L
S r
: 32 p
-~ 3 J e B
Packaging cell JUG” L /7 ¢ % Targetcell
Sy ‘ [
|". = v v

~0)
;:{
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¥ & PP ER %L (RNAinterference, RNAI)
RNAi # 4

RNA + 3£ (RNA interference > ‘{Fﬁ“@, » RNAi) Zdp- g~ + 2 51
d % RNA % i FITBa & o & % ¢ % 27 0 Rl mRNA %8 %
ke RNA PF > 32 mRNA 2 4 "5 f3m HRA T4 Z e - RNAI IR %
hA o dihs Ao RNAI 228418 2 Flin gk (post-transcriptional gene

silencing and transgene silencing) %4 + & & * #9 4 F - AR % o

RNA +3Bm % ¥ 1990 # 4 R. Jorgensen = 3 -| 2 afmticd 4 £ 2

1

4

FRDOPEE ZEIEI L FEZE T A EAREME S
(Chalcone synthase) » &% & *H{H 37 0 & oo & fed ki 2 5, pt ot
BPFREE T FEAEMESCPEAT R LB AR E SRR R
LR AT ERF A M D0 B o Fla 2R RE B AR S
FEE A e pEEed] T 150 PRA R AR & S EA TR [17] 01992 &
Romano - Macino » #ifefksdse B ¢ F R LR E > K FF uFrf| L35 F
B FZ g ik Flend i [18] 0 1995 & > Guo fr Kemphues #4188 @ » %
%7 RNAI % [19] - 1998 & > Andrew Z. Fire % 2 4 H ‘&£ A8
(C.elegans) ¥ it {7 & 3% RNA Fr4|F 2 P55 5 17 5 ¥ 4 » chEE % RNA
fpt B F X RNA B 0 Laserdrdsadk > TRFBIL R A -5 RNA
+ # [20] - 2006 # > Andrew Z. Fire & Craig C. Mello ¢ ** . RNAI # 41
R TR LA E s FHE

A S AT E P e RNAL ehie 25 & gfe BH > 2 L

d ki inimiz (S2cells) #riE Ilehd I F %A Y % o U hE A 3
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4_ ATP-dependent » 5 d dicer (RNase Il family of dsRNA-specific
endonucleases) #-£ % £ dsRNA ¥ = ] ¥ £ (21-25 nucleotide) =0

dsRNA # %= siRNAs (small interfering RNAs) - @ iz siRNA duplexs % {4

H—

- PR AR 2 RNAI § B eh— 2 protein complex & & f— 42 - 4%

A
#

a

iz # siRNA duplex 54 ATP-dependent :& {7 remodeling f# ¥ & & % 5&
%1 7= active RNA-induced silencing complex (RISC) » & i ¥ ic § &
v g e ATP Fe4 ™ > active RISC 7 2 3%in %2 *7 3] target RNA #- specific

target gene 2’Knockdown” [20] (@ -=) °

B - - RNA interference & itis#& [21]

Leng deRMA
5-HD OH-3
a-HD OH-5

Synthatic ds siRNA
Fasmid-basad shRMA

ATP ATP
Endogenolis
rmiFNA

ADP +Pi ADP + Pi
5-F OH-3
3-HD P
siRNA
aiRMA function

miRMA function

\ | 5J-POH-3J
s & F'OH ¥

A n - il A -3

uinfinine e ol dipe U . .

FUTR RISS ncorporates RISC ncorporates RISC incorporatas
RISC ncomorates antisensa stranc sense strand sense and antisenss strand
partially complermarntary mRMNA

5 {OFF]
F-HD

| mRNA targsting |
Translational reprassion @pﬂd’h gena silencing depending on the degrae tﬂhum
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¥y 3Py # R RNAIIR % &< §8¢ p 2 |+ (endogenous) =z 4 > @
AFeF P 3 B % —‘F'f fe k5 21-26nt B B fE2 Sl 4] RNA - (micro
RNA, miRNA) » £ #hif {2 sIRNA 7 F= e3> miRNA f7d 5 & mRNA
3J'UTR > & —‘F'f ;{gd fe ik 3-v £ = (Translational repression) » @ % = £ )it
eI % 5 @ - L SiRNA 222 mRNA 2 4 = £ 14+% & (perfect match) 2
= MRNA %% f2 [22,23] (A % - ) i MG (nematoges) % 3
P LRNAI £ 5 @ L1 mre p RNA-dependent RNA polymerase (RdRp)
§ 454 R~ siRNA § 8315 (Primer) > & = D1 37eh siRNA > 5% #71
PCR #c < 22l 5 & 4 7 i ¥4 RARP £ = #7:0siRNA 7 £ > i3 = mRNA
EfE o X7 0 Btk SIRNA € 2 2~5 e 2 B 83L& ¥ { BEEd
E ik (BA)[22] o pt b A% HEfEm P (Celegans) ' F & EFEF
F- RALAFIRE o

B~ ~ RNAI e+ 2 @3Rie% [22]

2" B
RdRp nucleus
AAL
_J

i N T
nucleus 1
J cytoplasm I
1

'

4 |

25



% =

2 45 RNAI st fi [22, 23]

RNAi F (B i A £y S| SR
5-P — OH-3°
o-+1o LTI
siRMA
siRNA Ds-RNA #;f'1 (cholesterol ~ liposome - _
. . . o eninere Perfect | Transeint
(small interfering antibody) = * Afwfiv Cytosol |1 o
o . match | Rt {%
RNA) - Dicer “J5Y 21-23 - F
- Risc ?EF.F’—‘,
> [#i% mRNA
It
i
I\ﬂ: j g
- Flasmid-based shRNA
Perfect
Ds-RNA (557t plasmid DNA [[1) © teﬁ
matc
shRNA #ifl 1 virus vector 3= =@y Nucleus [ Stabl
(short > RNA Pol lll 377 transcription \ able
- L | P
hairpinRNA) - = Cytosol
- Dicer “JrY 21-23 puH,
e i 3 UTR
- Risc ?EF.F’—‘,
> i mRNA
Endogenous
miRMNA
STE'QE”PJE'EYFA[’??
RNA I*||™ Nucleus f[i
I_m % > RNAPol Il 3% transcription 3 UTR
(microRNA)

-> = Cytosol

- Dicer “Jr% 21-23 fivA F

- Risc ?EF.F’—‘,

> % mRNA
(R LN 175 %)
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w2002 #F 7 w0 RNAI R % 7 @8 4 & post-transcriptional %

=t » d Dicer *» 2] {s /7 sIRNA ¢ ¥ RNA-induced initiation of gene

silencing (RITS) complex % & » &% ¢ 48+ i& (= RNAtranscript *% 2 i= #* >

#-2 % Epigenetic silencing (B4 ) o ¢~ *t > &5 # 7 3 3R > SiIRNA %2 DNA

1® A v iv % (methylation) [24] -

B4 ~ RNAI % 24 ¢ # + [24]

§ RISC i
W r::f
h #
( Dicer gERn o P
N o
RNA
RNAPol mRNA

RNAPal
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RNAI 2§43 3+

o RNAI chit* g5 > $18 7007 4 T3 A 71303 shRNA
(R4&-=)> %’gﬁ i+ g % 7% (Virus infection) - ﬁﬁ—@’f#ﬁié’f’lshRNA EAR

E i~ mefip o4 RNApolymerase lll & & shRNA > i% 3 fmee @ o

bo

% F¥v¥ e LR AT siRNA - d # 4 i7% (Transfection) = #
#- ds-RNA i# » % ¢ Cytosol ¢ %g Dicer *» & 21-23 v > £ &

Risc & > 2 %E 32 mMRNA> 2 4 T L Fleanmw B % o

siRNA & * L8 5 $k i : 5 5 £ & Cholesterol (F£7fE )+ » » 7 & 4o
Mie s ¥ Lang® liposome (Bc; 5 48) o m ShRNA R :pfsi ;Wﬁ &
A o mBPHFFEY o QI ;Wﬁf%é:iﬁﬁv SiRNA 2 shRNA & z_ix /i % »

¥ ol Rebk = #5552 (R) -

M-~ RNAI {448 * A% [25]

siRNA

e 4 OH &
3' OH App S

siRNAs bound to
antibody fragment-
protamine fusion protein |

Cholesterol-conjugated

siBNA in specialized shRNA expressed from
siRNA

liposome viral vector
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ER o s VA

i 2

A E RN v A R B F L 2
BEFRE LR
phenotype) 4 4 & %2

il
R A TR % 4 mA] (mutant
B 5 Jsfl 5 forward genetics
, 2004) o fv BT PR 7 B oA Aok
o
B A g

7 EEE N e Rl

7=

(Silva et
3 g
]E] l]\ sy v R EH

(C. elegans genome project) =z = {5 » £ 5 R fFin B #F45 F -
2 RiE

,:.

v F L F 1998 & A F AL TR
~ & Broad # %
- )

~ 4L #1148 (Large-scale genome) %=
I 2011 =

2004 & A kA~ £ RS
TR AP 3R

LR W
'R 6 F g (TRC) (W
E TSP RS (- ) 7B AR LA L
# 77 shRNA RNAi 224 & (10 shRNAs/ gene) ; (= ) £
RNAI 3##] & 2. knockdown 7 L & o ] -
L-)o

16,000
-

> 3% shRNA
= TRC % 3+ enshRNA i\ ()
~ RNAI collection =5 v B3 BF [26]
Collection '

44
Table 1| Publicly available large-scale mammalian RNAi collections
Mus musculus

Genome coverage
Hannon-Elledge Whole Genome

Retroviral shRNA-mir library

The RNAi Consortium (TRC)
Lentiviral sShRNA library and

~85,000 constructs
MISSION shRNA Mouse library

URL
siIGENOME and siARRAY libraries

~40,000 constructs targeting ~8,000 genes
Various gene families
Silencer siRNA libraries
Qiagen GenomeWide siRNA
GeneNet Lentiviral Human
siRNA library

Refs
http://www.openbiosystems.com and 22
http://codex.cshl.edu/scripts/newmain.pl
http://www.openbiosystems.com 28
http://www.sigmaaldrich.com and

httpz//www.broad.mit.edu/rnai_platform/
http://www.dharmacon.com

Various gene families httpz//www.ambion.com

Various gene families
150,000 siRNAs targeting 39,000 mouse mRNA transcripts
Homo sapiens
Hannon-Elledge Whole Genome ~ ~90,000 constructs
Retroviral shRNA-mir library

Metherlands Cancer Institute

The RNAi Consortium (TRC)
Lentiviral sShRNA library and
MISSION chRMA Huyman libran

http://www1.qiagen.com
Silencer siRNA libraries

httpz//www.systembio.com
~22,000 constructs targeting ~7,000 genes

~60,000 constructs targeting ~13,000 genes

http://www.openbiosystems.com and 22
http://codex.cshlLedu/scripts/newmain.pl
http://www.biomedicalgenetics.nl/ 25
Al debil
httpz//www.openbiosystems.com, 28
httpz//www.sigmaaldrich.com and
bitne/Aenana broad mitediy/enai plarform
Human genome in pre-defined sets (for example, http/fwww.ambion.com
druggable genome)
sIGENOME and siARRAY libraries  ~22,000 genes targeted with smartPOOL technology http://www.dharmacon.com
GeneNet Lentiviral Human 200,000 siRNAs targeting 47,400 human mRNA i
siRNA library transcripts
Qiagen GenomeWide siRNA Various gene families
Adenovirus based library Unknown
siRNA, short interfering RNA

http://www.systembio.com

httpz//www1.qiagen.com
http://www.galapagos.be
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*Some defined gene sets for Rattus norvegicus are also available through Dharmacon, Ambion and Qiagen. RNAI, RNA interference; shRNA, short hairpin RNA



W~ = - TRC %3¢ ShRNA §482 4 7] [27]

Loop _
Sense strand o Antisense strand
T3 I P P P P S P P TR0 W R S B W NN ST T T T T
G CCHMENNN NN NN RNNN N R CAGTTC M NN NN NN Y NMNEN NNR AL A AL TR

hUE crpT
RRE
PAC
SIN 3 LTR
(%) Psi pLKOA -puro
RSV 5' LTR 7,001 bp

F1 ori

pUCori
AmpR

Sense strand
5'-

Loop

3-Uu
Antisense strand
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RNAi e #

RNAiI + # iuf;f;}ﬁa,r)%‘m’% o2 — o gARRAR S o T EF RNAI
AT » LR & (1) BE o (2) BA R REAR S 2
(3.) RFIZRAPM B ~ (4.) * RAET o FlehitiE [28,29] 7 B 0
PPy Y #R RNAiw 2 2iE427 3 hagiks F & (Off-target effect)
[30, 31] > ¥ it E_p 4 2 miRNA #7i¢ & e 58 > #700 Afp — fE A Flen
SIRNA 3 > -3¢ 5 2~5B & PR AFIE R 7|EF 7 o SIRNA -
P ER AT IR B L 9B I o ¥t > siRNA #4324 ° -
g7 # %% (Interferon; IFN) #74 # chi & & &5 K35 30 1 4
fak B siRNA B2 P d A8 £ 5 F Reaw 4 [30]

¢ 3F L ORNAIR * 4o

1. K347 41BA L 5 4 #shRNA

#2003 % > %‘f—‘g McCaffrey, A.P. & A k344 4 gBA ! uﬁa*
( Hepatitis B virus ; HBV )% & 3/ 50 shRNA © fm% @ 5 ¢ A 3BA| "+
i+ % % Lk (HBV surface antigen ; HBsAg ) 7 94.2% g5 ; @ &

B4R %Y o w P 7 HBsAgG § 84.5%hdrd| 5 o 2 18 5 | B E

iR i A kA d (Immunohistochemistry ) - % 3R < >+ 99%

HBsAg ##r4] [32]
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2. wtrileE g B %L:}"ﬁi £ SIRNA

& 2005 & - & Bitko, V. ® A KA fEr g B Lo A
(Respiratory syncytial virus ; RSV 4= parainfluenza virus ; PIV ) 3 siRNA
Be#eipd fimd 3t g P B g iR e M dupE B o S siRNA
FedZenimre b4 A 4 SIRNA ehirdleim?z » 2 RSV &2 PIV 3 P &g

WP R S [33]

3. Ret¥FrdlA F 4231 A m ALS % % A F] SOD1 - shRNA

Ralph,G.S.% * » 2t 2005 & 3 # 87 3 & &% o 7 £-4H4) G131 A ps
ALS % %A 7 SOD1 %32+ shRNA - & ALS | &# N F 5% ° i » i 49
P4 R %A 7 SOD1 2. shRNA ] Rehgis s L 3t pd e ] B o ¥ 7
ol R e % B2 BEAI Y FRFEIR LI %% 4 7% SOD1 2

ShRNA o] B » Hp @Al ¥ AL % 555 <3084 e ] & [34] -

4. RNAI = 3%~ L3086 8§ }opm A 7

i 2005 # Jeffrey & 4 * RNAi = 3% < & &3 Helacell ¢ ek H i
fost v FREpLK 25 A F] 0 (650 B Fv B cpy 0 222 B F-v FREpL K 2
pF)> W30 - BATENwE RS A D T bk PRSI FRT L0
B LB F] ¥ b s R G R PR e 2 £ L FORE
Gl B EHBE LR ESR L EB S AL B EE T > PR Helacell
w4 e k- I % [35] o 52007 # Susan E.F £ > i RNAi 3 ;b

§5i% 3700 B A FIT = 87 s ot H1299 (% 8 0% )~ MDA-MB-468
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(5 B 2moe )~ DLD (2 % fim#2 )en@: 8- 4 0 = B 4 7] (Ran,TPX2,SCD1)
T LTS R m e chd Fefhae [36] - Moffat,J. ®FE3t 2006 & 5 & 4|

SshRNA *k &:E R rpimre A FladT 7 = % o & 4] PET R+ B 5 P

% & it3- 4 (TRC)*F & & 5000 i 4 §48 c7shRNA A& 7] (44 1028

BAT) > #3 HEK293T etk » &3iE 1 100 5 B2 2w ve A & sk 7]
[37] -
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%I & R 5% P« (Experimented Aim)

ME S FAFAY RN ABRAR T BoHE e AT S
B M NE L ORBEE - Ry A b1 o d S0RE 2d 57 8 A TR
REZ S D LG RRALE RIS LWRAFE IR - I R
Bt Bk SR AT  BIURE RTRA L DES In R o @ e

Bl et RR S AEFPRFHERY o DESE TR TG0

BAHRBED LTRE PR o

L ERFd AFAF PN R DT AR A P
D2F S AR e AT R hE o X I T 7 HALE R TR R
BT Bk S ET T W T A o 1 2004 # > § 4 Warner,G.C
% X 41 * cDNA microarray = 3% » 45 3| v " # 4p B 39 F CLDN1
[38] - 2 & %2006 & » F 4 LoW-Y ¥ % 3o FHEF =2 - JFd & ¥ e ¥l
SR ERE R T MR AROL I RS I A B AT PR ER A
Rihd-v F o T4 A ke ) L 1% LC-MS/MS ~ 47 # F-v Ferveflpit &
71 - 2 ¢ Vimentin ~ Tropomyosin2 ~ MnSOD ~ HSP27 % 3-v B 4% 5
R AP % [39] - 2008 £ - F -5 P Holfman A > qf1* Tissue

microarray 1> ;% » 3% 3] actin-binding Src substrate - Cortactin i+ : #g 5

T Rk 4 P kie [40]

g % Bau]_’]&rli }%m,}“@_&ﬂ aﬁ’é“i’ﬂr—‘géﬁﬁzﬁlﬂ’fﬁ*ﬁ—%?vﬂ?‘:}%ﬁq;};

W2 2 ikl e 2 ey > F A Y 2 d ¢ LY IR R Rk T
P 1 1
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? & RNAI +% 3% »5 (National RNAI core facility)pd » a7 gt 2+ 38 1+ 455
fe &£ (sensitized RNAi library) > m « 24icern RNAI s ér i
MAF . AT 5 8+ 6502 i sShRNA clone constructs 338 i> shRNA

‘&}?ﬁ-’i (Lentivirus) i\l 2 5_4,%].7; 1236 1 4 F]#rap 2t

D& s 737 L3y

Fopeps « 209 v FAAR-KfERF e 30 AFF BEEH N (R N)e R

ShRNA ¥t me 4 £ eng 8 o £ ;ggi 45 F gt GeneGo » {7 E ¥ &

ECp 3 FIM AR T BTG L BRI o A PR E AT ) 2t Y

i"»r’ r };w}%m*ﬁ /E Féﬁ?lj mﬁ"? )7?

targets) ke &4 o

% ~ ~ 1236 1 shRNA # 714 #¢

AR ML P Rs S

Gene Category nSr?\r;)eer Percentage

Kinase 737 59.63%
Phosphatase 209 16.91%
Kinase & Phosphatase 30 2.43%

Subtotal 976 78.96%
Transcription factor 37 2.99%
Tumor suppressor 16 1.29%
Transcription factor & Tumor 15 1.21%
suppressor

Subtotal 68 5.50%
None 64 5.18%
Others 128 10.36%

Total 1236 100.00%

U AR eniE R

(Therapeutic




¥- % FH%HFLZ 32 (Materials and Methods )

% - & § %4 (Experimented flow chart)

2 Sk A2 18] [26]

Virus titer z_§ p|3

( #5213 & HSC-3 ehig 2 )

l

6502 B shRNA ~ #5565

(71 i 96 3¢ 4 5 ShRNA A 7| calf s 4

Mz g AT )

l

B WER

(45 & 4 3 90%Fr 4] mre 4 £ & e

ShRNA $£ 2 H £ ¥ 15k 7))

l

AERELSTTET i
( Gene Go )
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% & 2%+ (Material )
ek (cell line)

HSC-3 5 - BHLA # 3 Rin® » B 2 F 51 ® » 1 DMEMF12 £ %

% 7 10% FBS (Hycolne) 35 % cfmre 3z % 4908 & 2 37C CO k& 5 5%-

Bop#+ fSHE (A=)

EcoRI1 (6875)
siL.uc i Spel (254)

N\

Agel (6817) | /" hPGK promoter

X

U6 promoter _ Puromycin
RRE
,— HIV 3'-LTR

~ SV40 PolyA

Psi sequence -ﬂ— pLKO.1-shLuc
= 7084 bp

HIV §'-LTR .

RSV promoter §
bla promoter

pUC ori AmpR

Description:

PLKO.1-shLuc is a luciferase shRNA-expressing plasmid. Agel and
EcoRI sites are retained on this plasmid, thus it can be used as a
cloning vector for constructing your shRNA of interest.

Location of features:

* Human posphoglycerate kinase (hPGK) promoter: 1-507
» Puromycin: 529-1128

* HIV 3" long terminal repeat (HIV 3’-LTR): 1255-1499
» SV40 polyA: 1561-1691 bla promoter: 2551-2649

« Ampicillin resistance (AmpR): 2650-3507

» pUC origin of replication (pUC ori): 3711-4251

« RSV promoter: 4736-4964

« HIV 5" long terminal repeat (HIV 5’-LTR): 4965-5145
« RNA packaging signal (Psi) sequence: 5256-5300

* Rev response element (RRE): 5821-6025

« U6 promoter: 6571-6818

* shLuc: 6822-6868

(¢ 2775 B RNAD #7025 3% 12)
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~ A

y=- & @54@?$(WMﬂmmm)

F %P

:,}%fr Wi EfAlame ks 2R 24 0 50 R RS ﬁﬂ:fﬁﬁi%‘]i » ¥

%ﬁfd # Ik B shlLuc &[ﬁafr}é-ﬁbm”é’ i ’%ﬁfd e S X R (T -

lﬂ

Hd e B Dpd gt R Bl i (RIU) Y L0540 2898 7 @y

%Y opd RS b EAE -

R
1. HSC-3 im*

2. shLuc VSV-G B3|k }ﬁﬂ (Pseudotype Lentivirus)

3. w3 % DMEM/F12 £ %% 7 10% FBS (Hycolne)
4. Polybrene

5. Puromycin

6. CCK-8 |

7. P2eg%z (4 14F * MFHFFFH L K

F i AR

#- 3000 % HSC-3 'm*e 61 96 344 ¢ > 12 DMEM/F12 2 %% 5 10%
FBS (Hycolne) % »*{2 83 % 45— % ;24 /| pFi{s » ¥ shlLuc '&-‘[,%fr Fa e
EERS B SRR 2 FiER (2,1,0.5,0.25 0.125,0.0625 ; uyL/5uL) -

SN LS I

Dilution | Virus stock or previous | Media Total Volume Volume uL virus
No. dilution (uL) (uL) Volume(uL) | removed (uL) | remaining (uL) | perSuL
1 80 20 100 50 50 4
2 50 50 100 50 50 2
3 50 50 100 50 50 1
4 50 50 100 50 50 0.5
5 50 50 100 50 50 0.25
6 50 50 100 0 100 0.125
Blank 0 50 50 0 50
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¥l e 32 & 7% 4o~ polybrene (15 8+ R &4 > W 4e w435 ) »
B w5 ug/mLe10ug/mL - B IRk pE R AR SRiEE o 210 MR
kit 33 & R4k § G polybrene g &k 0 ik B R R4 o A
Ao~ 96 LY 0 24/ pEis o S 33 puromycin shimrE s &R 0 kR
& 5% 5 pg/mLez 10 ug/ml > & & % = ## chim¥e o (shLuclp = {48 &
717 3 anti-puromycin &k F]> #1240~ puromycin {8 i B 4 £ R
AL aimie o &3 puromycin G2 &R P Rl E =)o 48 PELS 0 4o »
fm e 35 F ¥ plE A CCK-8 (10 ub)e CCK-8% — tetrazolium salt £ & 'm
¢ ) 5 dehydrogenase it* {5 > 2 2 % ¢ ¢ formazan 4 & > g d A&7 4
ToEmie Ak § o 1% 3 pF{s > * ELISAreader 4 & nm 450i0% i
T oA trmie ez iE g ot ExcelR M kR B2 e g E 5 iR AR
WA e R i A on S > T3 IHSC-3ap A R R H
(R.ILU.) -

(Fim ¥ Fp i A2 35 % B National RNAI core facility, TRC protocol)

7 = 2

1. #3000 %g HSC-3 f&* 96 3 4% (7 100 yL 2. DMEM/F12+10% FBS
BRR) Erwme i

2. 24 PFis R K eime 12 & Rk 3 245 ul 7 10 yg/ml polybrene # %

5 ug/ml polybrenesrim®e 32 % % » % 3T 3 & 45 o

3. o+ Rik(shLuc VSV-G BAIH H+ » 1.8 x 10* R.LU/ul ~ 4 uL/ 5
uL; ¢ 2= 3 e RNAI k) 23 FiIEA(2,1,0.5,0.25, 0.125,
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0.0625 L/ 5 L) o ik i A fB 4 P4 4 S UL *0 9634 ¢ o § 20w
e & 4 o

4. 24} pris o B~ moe s %k 5 » DPBS (100 L) FikA thinpd - %
# = Z 3 puromycin:g % ;% 100 yL (5 pg/mL 10 yg/mL) - % ¢ s
Ex e

5. A8/ FEis > 4 » CCK-8z# (10 uL) > % +c*t fmwe 32 % §43/) pFis » 12
ELISAreader %t £450nm % & T > Bl &k &3 A 47 ke gz E
& o

6. * Excel #4835 1?,;5:2‘? R Y e 3 iR AR R e R

gk gocd o 5305 I HSC3hp 4 pH AR E = (RIU) (%4 7 5

Fd TR E e (RLU) 3 ¥

P =7 B RNAI o %05 #1357 phan 71 4 shRNA &f}%ﬂf mf}%% kR

F e o 2§01 AB49 e fRip|iEenT e RILU.E (relative infection
unit) e RIU Z3- Epd g p e cofp R 2 H = o R £ 73 b - B3 R
FF R ehmizdi o TR OE ERE Y G TR o AR P T G
#-71 % AB49 we P T 39 RILU. & - 3% = HSC-3 fm?e then R.LU
B Rpd g AT HROHERY e frw o LJLHSC-3 chpd 4 H 7 %7
TR iR Y e B Y EEmA WAL T UL o T B

W 3 % ()4 5 46.51%) > & 4 HSC-3 control virus (shLuc) R.ILU » £
FI#* 71 4% AB49 ‘wrz phip|E chT 22 RILUE > 3 = HSC-3 % ke
RILU & » 3Emdh FdeT™
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BAPETEE R (RLU) ant8 a5

1. 3+ & HSC-3:+ control virus (shLuc) R.I.LU

(46.51% 'm%% 5 7%

% x 30007 #) / 1uL(% 3+ W 4f)
= 1395.3 R.I.U./ pL

2. #&# AS549:1R.LUE =+ HSC-3:R.1.U.

P
1B

R.I.Ux= R.1L.Ug % (R.|.Uremeasured / R:l.Ustandard)
N = New (7 & m% oR.[.U. i)
O = ¢ e * AS49ip] 1 enT 2R LU R
remeasured = {|* shLucy =+ # § 7 %kl #HSC-3:R.1.U.

standard = ¢ # it ehshLucys # #3412 (1.8x10°R.LU./ L)
B
PR Bdg B2 P KP0014 ¢0AB49-T 15R.1.U = 5513 R.I.U./ uL
R.I.Uy= 5513 X (1395.3 / 1.8 X 10)
= 427.38 R.I.U/pL
3. M.O.l suzzkit * & 52~3 > & P5M.O.l =3 (M.O.l, the multiplicity of
infection ; 4 £ A M E - R % - Bl rFpd I MOI=34 7 % -

i R B

KP001 # = (3000 cells x 3) / 427.38 = 21.06 L
Al o APz S p s

dE - E e AR R AL o

4



4 ~ 71 v}é‘:}?@i e * £

KPno. |KP1 |KP2 |KP3 |[KP4 KP5 |KP6 |[KP7 |KP8 |KP9 |KP10
T 15 RIU 5513 | 7149 | 13085 | 6957 8943 | 12882 | 10619 | 13004 | 17136 | 16933
RIU 427.38 | 554.17 |1014.32 | 539.25 | 693.27 | 998.60 | 823.15 | 1008.02 | 1328.33 | 1312.61
ul(MOI=3) | 21.06 | 16.24 8.87 16.69 12.98 9.01 10.93 8.93 6.78 6.86
KPno. |KP11 |KP12 |KP13 |KP14 |KP15 |KP16 |KP17 |KP18 |KP19 |KP20
THRIU | 10988 | 18170 | 8909 | 12718 | 9921 6399 | 13429 | 13975 | 13725 | 13024
RIU 851.76 | 1408.48 | 690.58 | 985.87 | 769.06 | 496.01 | 1040.94 | 1083.26 | 1063.94 | 1009.59
ulMOI=3) | 10557 | 6.39 | 13.03 | 9.13 11.70 | 1814 | 8.65 8.31 8.46 8.91
KP no. KP21 |KP22 |KP23 |KP24 |KP25 |KP26 |KP27 |KP28 |KP29 |KP30
T15RIU | 10662 | 12303 | 16153 | 19878 | 10559 | 17620 | 17581 | 18140 | 21586 | 18832
RIU 826.51 | 953.70 | 1252.11 | 1540.85 | 818.51 | 1365.82 | 1362.79 | 1406.17 | 1673.25 | 1459.82
ulMOI=3) | 4089 | 944 | 719 | 584 | 1100 | 659 | 660 | 640 | 538 | 6.17
KPno. |KP31 |KP32 |KP33 |KP34 |KP35 [KP36 |KP37 |KP38 |KP39 |KP40
TSRV | 17904 | 19521 | 12040 7580 | 16754 | 17166 | 17692 | 16652
RIU 1387.82 | 1513.19 | 933.28 574.84 | 1281.75 | 1330.62 | 1371.40 | 1285.94
ul(MOI=3) | 6.48 5.95 9.64 15.66 7.02 6.76 6.56 7.00
KP no. KP41 |KP42 |[KP43 |KP44 |KP45 |KP46 |KP47 |KP48 |KP49 |KP50
T 145 RIU 19116 | 15298 | 12593 | 13301 | 15523 | 17771 | 15749 | 15264 | 12727 | 17213
RIU 1481.82 | 1185.88 | 976.15 | 1031.05 | 1203.30 | 1377.52 | 1220.81 | 1183.23 | 986.59 | 1334.32
ul(MOI=3) | 6.07 7.59 9.22 8.73 7.48 6.53 7.37 7.61 9.12 6.74
KPno. |KP51 |KP52 |KP53 |KP54 |KP55 |KP56 [KP57 |KP58 |KP59 |KP60
TI5RIU | 17396 | 18889 | 17733 | 14606 | 13601 | 18862 | 11848 | 15154 | 14151 | 12847
RIU 1348.47 | 1464.23 | 1374.58 | 1132.18 | 1054.32 | 1462.09 | 918.38 | 1174.71 | 1096.93 | 995.82
ul(MOI=3 6.67 6.15 6.55 7.95 8.54 6.16 9.80 7.66 8.20 9.04
KPno. |KP61 |KP62 |KP63 |KP64 |KP65 |KP66 |KP67 |KP68 |KP69 |KP70
TI5RIU | 23877 | 19947 | 18416 | 19983 | 13908 | 19553 | 20334 | 18477 | 18435 | 21457
RIU 907.82 | 1538.26 | 1419.99 | 1538.57 | 1091.94 | 1515.35 | 1578.06 | 1423.59 | 1422.76 | 1647.94
ul(MOI=3) | 9.91 5.85 6.34 5.85 8.24 5.94 5.70 6.32 6.33 5.46
KPno. |KP71 |KP72 |KP73

TI5RIU | 19017 | 12716 | 8781

RIU 1462.34 | 1002.90 | 983.78

ul(MOI=3) | 6.15 8.97 9.15
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% = & shRNA e+ 345 4§ % ( Lentivirus-based

shRNA screening )

RSP

o4 (lentivirus) 5 R RNAINEE T & 0 17 26 a4
AR I fplnre it BB g R FAT) B R * 6502 B
ShRNA 7 7| i &%= 1236 & A %] » # ¢ 737 B & 39 s ~ 209 B 3o 5
ek fape ~ 30 B L 7w iR F] o

3 et

1. HSC-3 m¥2

2. KP001~073 (% 71 # shRNA His 4 > »+-80°Crk 8 %13 )
3. 7z 10% FBS (Hycolne)z. DMEM/F12 ‘m*z 32 % %

4. Polybrene (10 ug/ml )

5. Puromycin (5 pg/ml)

6. CCK-8 ##|

7. P2 5§ %% (14F ¥ @?]%é%“% %‘?%5:}?: # %)

BB A

9w it 2. shLuc :),%i 4 f =% > 2 e 8 & shLuc :}‘;ai I -
Hrlzpa RIUE - 2 soitpma AT %iF® 5 (3000 #f HSC-3 'm
¥ ~ polybrene 10 pg/ml ~ puromycin 5 ug/ml) &g i>¢ 5 it 2 & 4§ F
B ¥ 3¢ #- 3000 #f HSC-3 'w ¥ f& » 7 100 uL DMEM /F12/10% FBS 3 %

2 9BV RNEEE A - % 24 [ RS E R ks £ R 4
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»~ 100 yL % polybrene (10 pg/ml ) #32 & % 15 > e » B f2% 9 sShRNA
Bops 48 (MOI=3 > %5 24 3+ 5 Ix E e s WA ) & % N
T 5 ﬁ}ﬁai ZERFH 24 ) Fis 0 2 K,lrf‘fém’?é’i% % ¥ % DPBS (100 uL)
FieA e d o RS 33 puromycin (k& 5 pg/mb) e % % 100 plL
VUEFERE L A e 0 48 ) RIS 0 4 N fm e 3 5 S ¥R CCK-8 (10
uL) > = & 3 -] 55 » * ELISAreader B| & ODyso > 4 $5im®e iz i 5% o F

% i 5% 11 Excel #4732 -

2 %% 2

1. #3000 % HSC-3 f#&*+ 96 3- 4 (32 % ;x DMEM/F12+10% FBS 100 pL)-
B imre it A d o

2. 24) pE1S K- ko enimfE 32 & ek = 100 pL 2 10 pg/ml polybrene
MR AR 0 B3N e K 48 o

3. 24 9634 ¢ FIShRNA fpd 4l S X QAL 58 (- £ R) (5 4
PEZpE MG ST AL ) Mpipette iR £353 > Bt wmie R &y o

4. 24 pEis > B~ dimre3s £ % DPBS (100 pL) # kA o4 » &
# = 7 7 k& puromycin (5 pg/mL) 32 %2100 ub> & >t w2 32 % 48 o

5. 48] PEis » 4 » CCK-82&# (10 uL) » 2 pipette;® £ 353 15 » & it im
2 3% & 83/ PF o MELISAreader #jt £450nmik it T 5 R E kBT
R R RER S sl B

6. * Excel i@ mz 55 5 74 o
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¥1I &% 2% FaH GeneGo 4 7 (Bioinformatics

Analysis-GeneGO )

GeneGO i 4 (%4 : portal.genego.com)

TEATIMEZ 30 THEOFRE 3 ARRES R~ licdp 3 & 447
AT AL TIOR8 F § A Srde et &7 - GeneGo A A fodR o H
AT X Peid o ReARBE TR 2 AL F] E i~ Excel i 1 @i ik
RV HRT A ehA i KA 1R Tl ha F IE BT BT
g BB AP M S A A R HFF LT AR R

- Lieg

B knAe

1. 2 Shortest Path » 5 7 it e 3 BEp T o frt -+ BenFTlp four i
2~3 Bdefo cAp M AR F] 0 SO A S ETES 0 R T SRR MR E
BT 175 42 e F RSB

2. 11 GeneGo Pathway Maps =& + @3l » NI A7R- fh e drais 3
FLis e o> AT K BIP T R TFI AL SRS BFahk d oo il A
SE & Rl el W) LA S FAR I AR YN S P S i e =R

s ANy i - DT E 51 B AT A HSC-3 mre ¥ ke 3

3. 7 GeneGo Pathway Map Folders %4 #7 & F] e v 14 o ficfl -0 5 4 47
ST AR TSR A S BREET 0 L A T TR A 3R R T AT S

7 7>

EAEL BT 7| A1 iE {3+ o %ﬁl}b B—- 9 }lJL&’? "rgﬁ?lﬁ mﬁg ‘T]—gi_gg“m”é FRUS 75 50 o
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¥»=F F%%% (Results)

1. 44 § 7 5% (Virus tittering )

d ** shLuc lentivirus 7z 3 &£ * 1 puromycin resistance gene (*:
- ) FiRAFRELHA S b puromycin FiE (85 E 0 d A0 ih
control virus (shLuc VSV-G pseudovirus )z i 4 F 5 15 o £ F % £ 5
3000 % HSC-3 ¢ ~ polybrene 10 ug/ml ~ puromycin 5 pg/ml o #2453t
FEoRfAmE S B AR By @ T ke tk HSC-3 tme
%5 & 1 2 shlLuc lentivirus z virus titer 8 B (BL37) > d 7 &

FR FHSC-3 thypsa & % HEE R A= F2F a0t 6] o 3 450 nm 27

@ O.D. fEfrse » 0 virus A4 L i A 17 R =0.998 (F-+ =) -

Virus stock (ul) 0.D.450 Viability
4 0.458 100.00%

2 0.43566667 95.12%

1 0.213 46.51%

0.5 0.10033333 21.91%

0.25 0.06566667 14.34%

0.125 0.019 4.15%

0.0625 0.016 3.49%

0 0.003 0.66%

BRI A A kR A1 UL /5 pLEE > BT YR S S G
46.51% ¢ 7 £1FKPOO1~KPO73# & 4 & 4u g 4 M8 » 3+ &

el WA L

1. (46.51% m* % i % x 300040 % %) / 1 uL (s % HH)
= 1395.3 R.1.U./ pL

2. KP001 2z R.I.Uy=5513 X (1395.3 /1.8 X 10%) = 427.38 R...U / pL
( #.P: 55134 RNAI core # 2 KPOOT# shp 5+ (4 VER)
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3. § w2

gtz 11 KP0OO1

2.

Iy” o

Tﬁ

MOI =

3 o * KP0014#

(3000 cells x 3)/427.38 =21.06 L (M.0.1=3)

._\\

#7 18

lJ)/é':?é
1

w W (GRRL A

FiELRM o Bkt

n.,/

£X

A S A e AT R Gh A R AR 5

@ opA A UpR 2SR

VSV-G pseudotyped lentivirus g % HSC-3 i if

) e

2. 1236 3 ShRNA A F] & iE infg

i 1% Hodp B IL B A2 40T 0 12 KP-0014

% MOI

:3]{1;‘;:,

%
v

puromycingJg2 2 % {4 >

A 2 A T

$od R P EfE KB AHSC B 1 %

\\q_‘

% % &_r1ELISA reader (450

nm) 3# B~lwfe 5 E Xk (S )
KP-001-1 | 1 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |10 11|12
A 0.153 | 0.15 | 1.024 | 0.152 | 0.153 | 0.666 | 0.84 | 0.665 | 1.131 | 0.827 | 0.496 | 0.178
B 0.689 | 0.759 | 0.164 | 0.69 | 1.131 | 0.97 | 0.829 | 0.944 | 0.929 | 0.173 | 0.526 | 0.374
C 0.837 | 0.161 | 0.756 | 0.745 | 0.833 | 0.859 | 0.89 | 1.276 | 1.133 | 0.154 | 0.462 | 0.361
D 1.025 | 0.836 | 0.177 | 0.691 | 0.554 | 0.456 | 0.574 | 0.74 | 0.755 | 1.21 0.9 |0.518
E 0.568 | 0.9 0.79 | 1.077 | 0.931 | 0.71 | 0.834 | 0.574 | 1.386 | 0.975 | 0.664 | 0.756
F 0.451 | 0.483 | 0.895 | 0.986 | 0.62 | 0.943 | 0.582 | 0.713 | 0.679 | 0.754 | 0.548 | 0.564
G 0.495 | 0.343 | 0.303 | 0.479 | 0.867 | 0.397 | 0.327 | 0.541 | 0.741 | 0.953 | 0.565 | 0.148
H 0.156 | 0.585 | 0.692 | 0.265 | 0.648 | 0.656 | 1.394 | 1.246 | 0.759 | 0.916 | 0.148 | 0.148
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KP-001-2 1 2 3 4 5 6 7 8 9 10 11 12
A 0.141 | 0.152 | 0.981 | 0.152 | 0.16 | 0.398 | 0.782 | 0.675 | 0.964 | 0.923 | 0.276 | 0.181
B 0.598 | 1.496 | 0.698 | 0.901 | 0.75 | 0.79 | 0.777 | 0.903 | 1.388 | 0.176 | 0.437 | 0.578
C 0.642 | 0.165 | 1.745 | 1.12 | 0.804 | 0.612 | 0.768 | 0.57 | 0.796 | 0.154 | 0.375 | 0.515
D 0.802 | 0.898 | 0.181 | 0.839 | 0.534 | 0.498 | 0.731 | 0.776 | 0.719 | 0.7 | 0.744 | 0.657
E 0.588 | 0.855 | 0.841 | 0.946 | 0.868 | 0.622 | 0.94 | 0.839 | 0.587 | 0.764 | 0.577 | 0.865
F 0.372 104510814 | 1.02 | 0.73 | 0.98 | 1.034 | 0.832 | 0.806 | 0.816 | 0.596 | 0.56
G 0.309 | 0.366 | 0.35 | 0.498 | 0.742 | 0.46 | 0.422 | 0.593 | 0.574 | 0.807 | 0.672 | 0.151
H 0.142 | 1.339 | 0.968 | 0.318 | 0.596 | 0.756 | 1.505 | 1.415 | 0.828 | 0.774 | 0.152 | 0.15
k- € RPRLEETIOE > foT 4
mean 1 2 3 4 5 6 7 8 9 10 11 12
A 0.15 | 0.15 1.00 0.15 | 0.16 0.53 | 0.81 0.67 1.05 | 0.88 | 0.39 | 0.18
B 0.64 1.13 0.43 0.80 0.94 0.88 | 0.80 0.92 1.16 | 0.17 | 0.48 | 0.48
C 0.74 0.16 1.25 | 0.93 0.82 0.74 0.83 0.92 0.96 | 0.15 | 0.42 0.44
D 0.91 0.87 0.18 0.77 0.54 0.48 | 0.65 0.76 | 0.74 | 0.96 | 0.82 0.59
E 0.58 0.88 0.82 1.01 0.90 0.67 0.89 0.71 0.99 0.87 0.62 0.81
F 0.41 0.47 0.85 1.00 0.68 0.96 0.81 0.77 0.74 0.79 0.57 0.56
G 0.40 0.35 0.33 0.49 0.80 0.43 0.37 0.57 0.66 0.88 0.62 0.15
H 0.15 | 0.96 0.83 0.29 0.62 0.71 1.45 133 | 0.79 | 0.85 | 0.15 | 0.15
0.82 0.15

+ 4 ;Wix: ﬁ';#l].f@_:)ﬁa% shLuc » #7# e shRNA % 28w mRNA “uF (7 o #-

¢ MmiiBlank B(3 § e 0 B meKiR) 0 T

A B BT 51 - 950D =0.82
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BT R Y X GEk A 4 L g E AW

Wi 3 EF % = (T ki@ - Blank &)/ (3324] 25 % shLuc & i@ - Blank &)

AEFHIF% =1 v 5iE %

Viability| 1 2 3 4 5 6 7 8 9 10 11 12
A 0% 0% | 127% | 0% 1% 57% | 98% | 77% | 134% | 108% | 35% | 4%
B 73% | 146% | 42% | 96% | 118% | 109% | 97% | 115% | 150% | 3% 49% | 48%
C 88% 2% | 164% | 116% | 99% | 87% | 101% | 115% | 121% | 0% 40% | 43%
D 114% | 107% | 4% 91% | 58% | 48% | 75% | 90% | 87% | 120% | 100% | 65%
E 63% | 108% | 99% | 128% | 111% | 77% | 110% | 83% | 124% | 107% | 70% | 98%
F 39% | 47% | 105% | 127% | 78% | 121% | 98% | 93% | 88% | 94% | 63% | 61%
G 37% | 30% | 26% | 50% | 97% | 41% | 33% | 62% | 75% | 109% | 70% | 0%
H 0% |121% | 101% | 21% | 70% | 83% | 194% | 176% | 96% | 103% | 0% 0%
Growth
. 1 2 3 4 5 6 7 8 9 10 1 12
A 100%| 99% | -27% | 99% | 98% | 42% 1% 22% | -34% | -8% | 64% | 95%
B 26% | -46% | 57% 3% | -18% | -9% 2% | -15% | -50% | 96% | 50% | 51%
C 1M1% | 97% | -64% | -16% | 0% 12% | -1% | -15% | -21% | 99% | 59% | 56%
D -14%| -7% | 95% 8% 41% | 51% | 24% 9% 12% | -20% | -0% | 34%
E 36% | -8% 0% | -28% | -11% | 22% | -10% | 16% | -24% | -7% | 29% 1%
F 60% | 52% | 5% | -27% | 21% | -21% | 1% 6% 11% 5% 36% | 38%
G 62% | 69% | 73% | 49% 2% 58% | 66% | 37% | 24% | -9% | 29% | 100%
H 100%| -21% | -1% | 78% | 29% | 16% | -94% | -76% | 3% -3% | 99% | 100%
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Wints T iE 8 4 Edrdlocnid kg Y s A e KP 001-073 & 71 4
# #73 shRNA Lentivirus #&¥e sk F]5- 8 £ & » & 3 AP cndi g TR -

1T 7 E KPOOT & 5 5) -

KP plate Name Gene r‘-lar-ne Viability | Growth inhibition
abbreviation (%) (%)
KPOO1 Al 1 DDX3X -0.37% 100.37%
KPOO1 Al 2 DDX3X 0.22% 99.78%
KPO0O1 Al3 DDX3X 127.36% -27.36%
KP001 Al 4 DDX3X 0.37% 99.63%
KP001 A|5 DDX3X 1.05% 98.95%
KP001 Al 6 DHX15 57.11% 42.89%
KP001 Al 7 DHX15 98.77% 1.23%
KP001 Al 8 DHX15 77.72% 22.28%
KP001 Al9 DHX15 134.08% -34.08%
KP001 A|10 DHX15 108.32% -8.32%
KP001 Al11 SNRP70 35.31% 64.69%
KP001 Al12 SNRP70 4.48% 95.52%
KPOO1 B| 1 SNRP70 73.76% 26.24%
KPOO1 B| 2 SNRP70 146.02% -46.02%
KPO0O1 B|3 SNRP70 42.03% 57.97%
KP001 B| 4 PRPF18 96.45% 3.55%
KP001 B|5 118.10% -18.10%
KP001 B| 6 PRPF18 109.07% -9.07%
KP001 B|7 PRPF18 97.57% 2.43%
KP001 Bl 8 PRPF18 115.57% -15.57%
KPOO1 B| 9 DDX3Y 150.65% -50.65%
KPOO1 B|10 DDX3Y 3.73% 96.27%
KP001 B[11 DDX3Y 49.57% 50.43%
KP001 B[12 DDX3Y 48.75% 51.25%
KP001 Cl|1 DDX3Y 88.09% 11.91%
KP001 C|l2 2.02% 97.98%
KP0O1 Cl3 DHX8 164.39% -64.39%
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KP001 C|l4 DHX8 116.91% -16.91%
KP001 C|5 DHX8 99.89% 0.11%
KP001 C|6 DHX8 87.50% 12.50%
KP001 C|7 THOC1 101.46% -1.46%
KP001 C|8 THOC1 115.49% -15.49%
KP001 C|9 THOC1 121.69% -21.69%
KP001 C|10 THOCH1 0.67% 99.33%
KP001 C|11 THOCH1 40.16% 59.84%
KP001 C|12 EWSR1 43.08% 56.92%
KP001 D|1 EWSR1 114.07% -14.07%
KP001 D| 2 EWSR1 107.13% -7.13%
KP001 D|3 EWSR1 4.40% 95.60%
KP001 D 4 EWSR1 91.90% 8.10%
KP001 D|5 SF3B4 58.90% 41.10%
KP001 D|6 SF3B4 48.90% 51.10%
KP001 D|7 SF3B4 75.10% 24.90%
KP001 D| 8 SF3B4 90.85% 9.15%
KP001 D 9 SF3B4 87.72% 12.28%
KP001 D|10 KHDRBS1 120.27% -20.27%
KP001 D|11 KHDRBS1 100.41% -0.41%
KP001 D|12 KHDRBS1 65.40% 34.60%
KP001 El1 KHDRBS1 63.98% 36.02%
KP001 E|2 KHDRBS1 108.70% -8.70%
KP001 E|l3 RNPS1 99.44% 0.56%
KP001 El4 RNPS1 128.70% -28.70%
KP001 E|5 RNPS1 111.98% -11.98%
KP001 E|l6 RNPS1 77.12% 22.88%
KP001 E|7 RNPS1 110.12% -10.12%
KP001 E|8 SF3A3 83.17% 16.83%
KP001 El9 SF3A3 124.97% -24.97%
KP001 E[10 SF3A3 107.50% -7.50%
KP001 E|11 SF3A3 70.32% 29.68%
KP001 E|12 SF3A3 98.69% 1.31%
KP001 Fl1 SF3A2 39.12% 60.88%
KP001 Fl|2 SF3A2 47.41% 52.59%
KP001 F|3 SF3A2 105.26% -5.26%
KP001 F|4 SF3A2 127.44% -27.44%
KP001 F| 5 SF3A2 78.46% 21.54%
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KP001 F|6 KIN 121.24% -21.24%
KP001 F|7 KIN 98.32% 1.68%
KP001 F|8 KIN 93.02% 6.98%
KP001 F|9 KIN 88.54% 11.46%
KP001 F(10 KIN 94.89% 5.11%
KP001 F 11 SF3B3 63.08% 36.92%
KP001 F(12 SF3B3 61.59% 38.41%
KP001 G| 1 SF3B3 37.70% 62.30%
KP001 G| 2 SF3B3 30.61% 69.39%
KP001 G| 3 SF3B3 26.43% 73.57%
KP001 G| 4 SF3B1 50.62% 49.38%
KP001 G| 5 SF3B1 97.80% 2.20%
KP001 G| 6 SF3B1 41.66% 58.34%
KP001 G|7 SF3B1 33.59% 66.41%
KP001 G|8 SF3B1 62.34% 37.66%
KP001 G| 9 SFRS2 75.85% 24.15%
KP001 G|10 SFRS2 109.07% -9.07%
KP001 G|11 SFRS2 70.03% 29.97%
KP001 Gj12 SFRS2 0.00% 100.00%
KP001 H| 1 SFRS2 -0.07% 100.07%
KP001 H| 2 SFRS2 121.31% -21.31%
KP001 H| 3 SFRS2 101.61% -1.61%
KP001 H| 4 SFRS2 21.20% 78.80%
KP001 H| 5 SFRS2 70.55% 29.45%
KP001 H| 6 SFRS2 83.09% 16.91%
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#-7 I shRNA B 5[4 & 7] £ Lt 5 & 47

(# &1)
SMAD 4 : i# » shRNA {s » 4 £ frd| F T35 =94.435 %
KP plate Gene Name . e
L. viability | growth inhibition

Name abbreviation
KP063 SMAD4 33.50% 66.50%
KP063 SMAD4 21.82% 78.18%
KP063 SMAD4 17.19% 82.81%
KP064 SMAD4 3.04% 96.96%
KP064 SMAD4 8.09% 91.91%
KP067 SMAD4 82.98% 17.02%
KP067 SMAD4 52.84% 47.16%
KP067 SMAD4 17.68% 82.32%

TGFBR2: i# » shRNA & » 4 EFrd |5 T35 =96.735 %

KP plate Gene Name . e
. viability growth inhibition

Name abbreviation

KP015 TGFBR2 121.94% -21.94%
KP015 TGFBR2 195.27% -95.27%
KP015 TGFBR2 154.52% -54.52%
KP015 TGFBR2 179.46% -79.46%
KP015 TGFBR2 134.30% -34.30%
KP020 TGFBR2 127.87% -27.87%
KP020 TGFBR2 143.09% -43.09%
KP020 TGFBR2 1.37% 98.63%
KP020 TGFBR2 5.16% 94.84%
KP020 TGFBR2 100.10% -0.10%
KP068 TGFBR2 56.08% 43.92%
KP068 TGFBR2 112.92% -12.92%
KP068 TGFBR2 121.74% -21.74%
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P P e ern sShRNA &8k suph > £ 45 B A TR 5~13 % shRNA-
NpR- RO HRESTIE2 82475 B shRNA #2 HSC-3 44 &
Fr41 % (Growth inhibition) » £ 3+ 3+ 90%Fr 4] 5 e F Z|E B8 » £ {53E )

A B cshRNA B 7 drdldple 2. A F) s BH TioE (5 6 v Bl & o

3. 1236 1 ShRNA &:5 @ 5] 51 B @it 2 £ A %)

B 73]+ # P pE pa s« % 5 (National RNAI core facility) # * +
B E  (The RNAI Consortium; TRC) <lentiviral vector
GEL AE B A TR 5~8 B ShRNA - AP l-- £ Henf skl % 115
2 {8 » »47# B shRNA #>> HSC-3 2 & $#r4]F (Growth inhibition) -
GrE 3t HSC-3 1 £ & BB A T 2 e i L BIRRIT - R kB F £ 7
51 B A %1 (123 shRNA constructs) #*+ HSC-3 ez 3 & + e0f
g~ p A Fleh shRNA 2% > € #r4] HSC-3 4 £ 90% 1 ¢
(2L -@-L- ) B+ - £z L7190 shRNA ¢ >t HSC-3 # £ $rd
FiE 90% b oehfichy T AriE Bl eha 47 Bl A PRl K F] = HSC-3

5 B wre 4 £ A %] (tumor growth promotion genes) -

¥oob o e, F IRy 42 K F] (1421 constructs) » 5 H shRNA4L iz ~
e ts 0 € ik A HSC-3 % gis & b A (4 30200%r2 ) 0 A i p] i
A TR A &HSC-37 & 2 ¥rd)7% % 4 £ & ] (tumor growth inhibition
genes) - (W= z P AFHAF AL EFIRT AF LAWY

% &)
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4. 51 iekimee 4 £ AFTGF-betat i & 2 4 Bvhie o

Pt EE SR L ER 123 B ($&*T 51 genes) #3t HSC-3
H 75 & ¥ #r] (£ * 9 shRNA constructs (> 90% growth inhibition) -
B2 51 B A 13 HSC-3 3 7 cha 3 4] 2 wre 4 @R o @ B i@
* GeneGo #rfE kA7 iplis e A FI gt 2 B hRE s fd o AL - 51 B
HiERmie 4 £ AL F1 V@ GeneGo 4 17448 » 12 Shortest Path ;% 2 47+
fEA G BRSO B ETER T w EV g e L B E e (IPP-1-TGF beta
receptor IINEGFR 2 FLT-3)» i & 53§ Shc/src# #2 # k2 & SMAD4 ( H
+ A) o £ 12 GeneGo Pathway Maps -3¢ » 2 47 51 B B mpimoe 4 £ A
Tt R chE - iE A S @RS > R H 2R K o A 4915 > TGF-beta £
Benh FREAT S ETFE R RARAELFREYZ L (2 RS
1 ) %~ w &_(1) TGF-beta %%’ 4 MAPK 3l 4= Epithelial-mesenchymal
transition (EMT)=p /s (Bl= =) cEMT - fwmie BH M 4 > § L3t w
e T AR Bpmr g SRR B [41]e 23 7 BEENDAF LS
TGF-beta ;ﬁ d MAPK 3142 EMT g (TGF-beta receptor type Il ~ Shc -
JNK ~ PTEN ~ P38MAPK) - (2) TGF-beta . 4 @i /c(Bl=1=) > 3
= B & ik 1 % TGF-beta = 4 @ :f 5 & (TGF-beta receptor
typell ~ Shc ~ IKK-beta - P38MAPK ~ SMAD4 ~ P21) ; (3) TGF-beta # 4
A PEE AV AREFRET )R L) 17T BHEENDAF LS
(TGF-beta receptor typell ~ Shc ~ P38MAPK ~ SMAD4 ~ JNK) - F] gt 24 jps
51 B it fpiwre 4 £ AL F02 TGF-beta 5 A & 3 4 @R T o 2N P F 12 41 0p)
TGF-beta #1 % g4 F @R T > $30 v e wmfe HSC-3 4 & 1se >

F MR R o £ 1 GeneGo Pathway Map Folder #-3¢ 4 47i& 51 1 28 7]

]
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i Y LS T B e B R e G o b (B L) A s
Pl A B g ae F RS S TGF-beta 2 4 @i s (Bl= +- )

B 51 BAH G ENRERmE T E LT > S P RHp2 = B
TGF-beta 4~ + #:f§: T 4 ] TGF-beta receptor type Il ~ SMAD4 ~
IKK-beta ( IKBKB ) ~ P38MAPK ( MAPK 14 ) ~ JNK ( MAPK9 ):E o » #-4*
- A T2 15 shRNA B 5 » b i B 430 0 ixplmiz 2 3 78 5 30 4 £ 4
FlEFenE B o ¥ bR 51 AFY His MAP 4 8 39 (MAP2K1IP1 -
MAP3K13 ~ MARK4) > 4v 12 73t #i975 shRNA B 71 > vt i H 4430 v e
KL R e S IE =P S

Kb 5 I

1‘3

(1) = B TGF-beta receptor Il e shRNA # HSC-3 s # & ¥r4|
# 3 90%
£ 13 I 4~ TGF-beta receptor Il % 3 =3shRNA & 7] TGFBR2-a

I-m(#£-+=)- 27 TGFBR-h :77shRNA # HSC-3 # & #r|3 5
98.63% ; TGFBR-i t-7shRNA # HSC-3 2 £ #r#]% 5 94.84% (W=

(2) » i SMAD 4 7shRNA ¥ HSC-3 sw?z 2 £ ¥r]iE F] 90%

£ 5 8 44 SMAD 4 k3 3shRNA & 7> SMAD-a % -h (£ 2+
=z ) ##¢ SMAD 4-d 7shRNA # HSC-3 4 £ #4115 % 96.96% ;
SMAD 4-e :77shRNA E 74 HSC-3 24 £ #4113 5 91.91% (@M= +

.:\--L,\
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3)

(4)

()

% B MAPKO 7 shRNA $+ HSC-3 iwm?z 2 £ #ri]iE ¥] 90%

10 f £+ MAPKO 33+ 51shRNA 5 7] (MAPK9-a 2 -j) > #d i
Fid f I A T HSC-3 e 15 > A 2w b MAPK9 5 mRNA >
HBier (2L w)od ¢ MAPKO-i 1 shRNA %t HSC-3 # & $r] &
5 90.33% ; MAPKO-j -7 shRNA #+ HSC-3 # & #r#]3 96.65% ; &
a4 Edrd) % 5 93.49% (W= L4 ~=L)o

= 1 MAPK14 7 shRNA $+ HSC-3 sw?z 24 £ #r]iE 7] 90%

9 ¥ MAPK14 % - shRNA & 7] (MAPK14-a 3 -i) » %%'E’ id
:}ﬁafr LT HSC-3 wie s » 2w f MAPK14 o mRNA > #r
HH @iy (213 )- H? MAPK14-g 7 shRNA ¥ HSC-3 2 &
Fr4) & 5 97.94% ; MAPK14-h % 99.52% ; MAPK14-i % 100.48% ;
Tiad Edrd|x i 9931% (B=+t- ~=2+2)o

% B MAP2K1IP1 &3 shRNA # HSC-3 % 24 £ $r4]iE 3] 90%

4 B % MAP2K1IP1 % 2+ e shRNA % 7 (MAP2K1IP1-a % -d) »
%‘%’E’ Iﬁz)ﬁafr e LT HSC-3 iz is > % 3z 0 MAP2K1IP1 e
MRNA > #r4] 2 @& Fi7* (&L =2)-H 7 MAP2K1IP1-c 7 shRNA #f
HSC-3 4 & #r4] % 2 96.66% ; MAP2K1IP1-d 7 99.62% ; L 354 £
Frd % 5 9814% (M=+= ~=z+e)o
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(6) & & MAP3K13 2 shRNA $t HSC-3 im% 2 & 3r]i& 3] 90%
5 i £ ¥ MAP3K13 3 3 57 shRNA & 7| (MAP3K13-a Z -e)
d Mk E PR A 3 HSC-3 e 18 > B f2mte p MAP3K13 ¢
MRNA > $r4| 2 e r (2L =)o 2 ¢ MAP3K13-d 1 shRNA %
HSC-3 4 £ #r4] 5 5 96.64% ; MAP3K13-e % 99.43% ; T 354 £ $r

$1% % 98.03% (M= L7 ~=L+)-

(7) = i MARK4 7 shRNA $+ HSC-3 fw?z 2 £ e ¥ 90%

5 i 4%t MARK4 % ¢+ ¢ shRNA /4 7] (MARK4-a Z -e) £ B s
4 ML 1 HSC-3 mre {5 » 2 f2m*e ) MARK4 o mRNA > Fr 4]
HEFiEr (&1 ~)o 2 ¢ MARK4-d 7 shRNA $ HSC-3 # £ $r ]
% % 95.78% ; MARK4-e 4 99.18 % ; L 324 £ $r 4| % 5 97.48% (M

L = \3—-'-/\)0

I

(8) = i# IKBKB (IKK-beta) 3 shRNA ¥t HSC-3 ‘¥z 4 & Fr]
Z 3 90%

5 B 44 IKBKB #*% 3+ :7shRNA E 7] (IKBKB-a i -e) ﬁﬂ Bop =
ML 2 HSC-3 e 18 » Hjzimie b IKBKB 9 mRNA » i) 2
Firr (214) 27 IKBKB-c s77shRNA # HSC-3 2 & Frd| 5 5
96.99% -~ IKBKB-d 5 99.84% ; IKBKB-e 5 99.95 % ; T =24 & Fr)|

%% 98.92% (M=L4 ~wL)o
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5. 1236 # shRNA & E#F 7 11 B+ & A LeniisgRpimiz 2 £ A F)

3 113 & F(THOC1 » CPSF6 - SRRM2 - ZMAT2 - HNRPF -~ HNRPA
3P1 -~ C170rf31 ~ BCL2L11 ~ SHC1 ~ TINF2 ~ Gabra1)&_p =+ A 3 d 4

B bHG 2 EFHFE 90% g% (42 SH=Le)o
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¥» & 3 (Discussion)

Aawe EARNANGET Lo N T R ke 2 £
AF FAHFEALS I REHE -J HEE N HB BlRsERwmied £ X
F1v o daipl TGF-beta Ap b 2 F B JZ 5 2 {6 A R 7 v "l ikfe oh
w » H ¢ TGF-beta receptor typell ~ SMAD4 - MAPK9 - MAPK14 -
MAP2K1IP1~ MAP3K13 - MARK4 - IKK-beta 7 it € 3 & %27 (il 7]

FiE- HEF A LT T (75 4 4 ke (Biomarker) -

% - & RNAI * RHGE T L3

1. RNAI &:E T & chifgdk gk

d TRC#K3«nRNAI &:iE L 55 3% 5 enifpgbo 2 & &4 50
J#rpF(Kinases) 2 #-v Faips-kf2fs (Phosphatases)s® 1236 i # F]#1
& 2 6502 B sShRNA B 7> T 35— BRAF% 93 5B % F mRNA
% & =% 9shRNA » Mg #73) e 3R »c g (Off-target effect) -
“r3 1 sShRNA A 71d Bfop+ f8E+ - B30 96 &7 (% 71
£)> * &7 334 & no-targeted hixdliem A shLuc e & F #-im
AT - 96 E L KpE 06 I ERA T w0 B Rk (T
# ¢ 7 4 cDNA microarray #7% 34 B~z en mRNA > 2&¢ Proteomics
approaoch 7 & ¥ Tga- BT ARH I - £ 2 d Pops 5 P
ShRNA # 42 fdd » GE N R A FIEFZTRE- Hd 5 FHE
F oV B I HES L9 shRNA 1 » forgip > g2 ¥

NRPTH TR EREEPT TG AL R 5
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B 0 (1) A1F -+ 5 shRNA 948 - F & P2 591 % 3 > 424k 1% >
BE R SRFEEIE TS AP T (2) mA F-80TC Tk
Ao RFWFALBL FFHRF IR T adAARRAT
ool b LAY > GE- SRS o ApAEHAER FUAD

PiF ) - P F%-Z PG EI S FR(E TS 4ot - BHEL

EARALFT X bR LR T RTATZ B OERF A R
FoARE R F T BRER S TIET - AR BER G
TR o AT R REE ST > LY - e 0T o

2. cDNA microarray 38 = & enifa BE
4 ° F FHEIES AFeL 7] (cDNA microarray) = 5% 0 k& iE
C o B A ffhe [42] 0 0 BT 1T g5 g i
& wme e mRNA > &2 F ‘s mRNA - # = cDNA £ » 2 DNA &
Feg s+ 32 3 e DNA P B A & (8% (Hybridization) o d
pE i AA ¥ R it g s BT R AP TN
(Bioinformatics) # 77 ¥ A R A F]> (T2 F R M4 42 [38] -
BT LR BER G B (TR EATT A KA TR DNA 2 E)

i > XD IR R RE T R 16 ] PF o G F e

A H 4k EE2 B tde B~ mRNA # 3 & cDNA i 428 5 B 1 % if
B ZAF L WL EBESTMRNA S P F A8 X2 HF %

BERPERPRL > E B ET AT N o
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3. Proteomics approach &% & 5 ehig#k 8

AHWAFIRFS 0 FHRAL 22 LIRS H e R ¥ % IR
-6 B AR AT o B g Y BB BT(S L F
B0 ) ded Z AT AA R 0 1 2D WA A A A A
e TARALAE > FFRLRARE kv (F5 4 ke L
B hEee B BT kiR > * MALDI-TOF 445 [39] - ¥ 3
14 3 33 2 (Bioinformatics) 4 47 0 (R - A ch ¥ o gt T L enif
2.8 4 MALDI-TOF & +473%0 B » 2 &+ PLﬁLy{}%}n gy
FooA T UG 0 FEE ABA LR c HP B AW -
BHE I ARERFTAR WL A LALLM I R

T R
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g

1y

i REEEIH

BAFEY L RNA A R0 E v kB 22 Fifie o 4 &
% 51 1 A F43t HSC-3 e § 4 % 90%h4 £ drdld o 2. 15 » d 4
PEMEE AT fenA F BIERT AP D g BARR T > d #T
fo3ap) 9 TGFBR2 3142 SMAD4 Bifs it (7% i L fme i 4 5 & ¥ i o
TGFBR2 314 MAPK #p B 3¢ Bipé it (& ¥ NF-KB 4 F i S # e

L) o pLiuwiplans F BRI F S, T kEF o

1. TGFBR2 4 3 &R 12

TGF-beta ®_- #&'m% jic% (cytokine) » it ¥ fm¥e 3225 S0 5 7
# 33 (embryonic development)# ‘e & & oz 2 (tissue homeostasis)
[43] - TGF-beta s + B Fpzjsaig 2 > £d TGF cha + 3v (5 2
# TGF-beta 1234 ; TGF-beta 1 ¥ " fmbe 33 47) » £ i
iz b en B TGF-beta receptor type Il & & 1 gk it X B TGF-beta
receptortype 1> flmiep it fm— i@ g ot 4, @8- 3 & {}%ﬁ SMAD
Fo T BIEs F( 7 2LkdE SMAD 3-v 3] TGF-beta 2t 4 i@

4 MAPK % 3% ) A4 w4 - B EBERE - 77
# . TGF-beta 73t & B3 fpimie 3 GBS Prd ook > il
JEAH S IR A eIt o oa AEBPEFE G ¢ TR 2 £ T
$c [44] - A P eF % ¢ TGF-beta receptor type Il ha i
shRNA( TGFBR2-h ~ TGFBR2-i)¥2 SMAD4 % i shRNA( SMADA4-
d ~ SMAD4-e) #r#] mRNA £ 38 > € i& = 4§ v 95w HSC-3

= o

63



& GeneGO #AgdaplchAsh TR Y (R L= ~2+Lw)>
TGFBR2 ¢ gipt it T 255 p38MAPK " ( MAPK 14 ) > & % & 2 #
B fee p NPTy ¢ S TGFBR2 2.7 € ik it v Wl C-3
S MAPK14 3-v » 2 Zi&- #Hd & > & 82 (Westernblot )i#§ - &

¥ TGF-beta receptor Il e4 F i@ vEE T v Vel im e ¥ ehrd g 1 (IR

AL ok AT RRES) FiE- B R

2. MAP ip B Bipk i v
MAPK9 ( JNK2)

MAP Bifis it 30 25— f 0 58§ 30 o AR 0 4el e

A~ At s EEAT B wie 5T B4R - s € T R&EF]F
(transcription factor)
T% o 3F X w2 2 e ik . (NCBI, Entrez Gene) - i3 @ 5 &7 %
. MAPK9 (INK2)f 4 55 5p 3¢ dm 72 @ 5 13 4r > € 33 & fw 72 3
4 > ¢ 22 EGFR~ VEGF ~ IL8 7 B - A& 4R 3+ Fr 4% 1% 3 50 50 e
FioR e g 12[45] o

MAPK14 ( p38)

MAP Eifis it 3-v F2Ech— B > % 5 30 e IR AR 0 4o W be
A T SRS e B T AL o Byd B DRS AF LR
A0 B e gk Plgets o 4 MAP kinase kinases (MKKs)gifie i+ 1% #
O MRS T (7 @ ST o v ot 1 AR T3 ATF2 - MEF2C -
MAX: ke iF 8 A 3 39 7 CDC25B: &2 #r % v p53 (NCBI, Entrez
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Gene) - 3 R FHrd] p38 E M > € A e $T AL LR

i 12146 -

MAP2K1IP1
Mitogen-activated protein kinase kinase 1 interacting protein 1 -

&1 MAPKK > p sv b 7 @ I H # 50 & (NCBI, Entrez Gene) -

MAP3K13 (LZK)

= serine/threonine 3-v Jfis 725 - A > 7 3 leucine-zipper motif -
HAF =4 F §8 3927 - ¥ #EfL I MAPK8/UNK ~ MAP2K7/MKK? >
* UNK/SAPK & 3+ gz @ % MAPKKK (NCBI, Entrez Gene)

[47] > P w g FA g B S8 g e cniE® g aip B o
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% -+ ~ 1236 7 shRNA £ F]&:5 % 5% (51 B BagFpmre 4 £ 2 7))

Gene Name Mean of growth
o Gene Name L
Abbreviation inhibition(%)
BRCA2 breast cancer 2, early onset 97.58%
BRD3 bromodomain containing 3 98.74%
CAMK4 calcium/calmodulin-dependent protein kinase 1V 98.43%
CBLB Cas-Br-M (murine) ecotropic retroviral transforming sequence b 96.93%
CDKN1A cyclin-dependent kinase inhibitor 1A (p21, Cip1) 98.76%
cyclin-dependent kinase inhibitor 3 (CDK2-associated dual specificity
CDKN3 95.39%
phosphatase)
CLK3 CDC-like kinase 3 96.73%
DDX3X DEAD (Asp-Glu-Ala-Asp) box polypeptide 3, X-linked 99.68%
DUSP18 dual specificity phosphatase 18 95.57%
EPHA1 EPH receptor A1 99.30%
FLJ40125 hypothetical protein FLJ40125 95.90%
FLT3 fms-related tyrosine kinase 3 97.60%
FUK fucokinase 93.85%
HIPK1 homeodomain interacting protein kinase 1 94.96%
IHPK2 inositol hexaphosphate kinase 2 99.47%
inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase
IKBKB 9 Y 9 98.92%
beta
ITPKB inositol 1,4,5-trisphosphate 3-kinase B 97.90%
KRAS v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog 95.96%
MADD MAP-kinase activating death domain 99.69%
MAP2K11P1 mitogen-activated protein kinase kinase 1 interacting protein 1 98.14%
MAP3K13 mitogen-activated protein kinase kinase kinase 13 98.03%
MAPK14 mitogen-activated protein kinase 14 99.31%
MAPK9 mitogen-activated protein kinase 9 93.49%
MARK4 MAP/microtubule affinity-regulating kinase 4 97.48%
MCTP2 multiple C2 domains, transmembrane 2 99.17%
MGC16169 hypothetical protein MGC16169 97.47%
membrane protein, palmitoylated 3 (MAGUK p55 subfamily member
MPP3 99.52%
3)
MYO9B myosin IXB 96.38%
natriuretic peptide receptor B/guanylate cyclase B (atrionatriuretic
NPR2 bep 99.16%

peptide receptor B)
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PHKG2 phosphorylase kinase, gamma 2 (testis) 96.40%
PLA2G4B phospholipase A2, group IVB (cytosolic) 99.96%
PPEF1 protein phosphatase, EF-hand calcium binding domain 1 94.53%
PPEF2 protein phosphatase, EF-hand calcium binding domain 2 95.53%
PPP1R14C protein phosphatase 1, regulatory (inhibitor) subunit 14C 96.98%
PPP1R1A protein phosphatase 1, regulatory (inhibitor) subunit 1A 94.40%
PRKACG protein kinase, cCAMP-dependent, catalytic, gamma 99.88%
PTEN phosphatase and tensin homolog (mutated in multiple advanced 96.36%
cancers 1)
S100B S100 calcium binding protein, beta (neural) 99.33%
SCYLA1 SCY1-like 1 (S. cerevisiae) 98.09%
SCYL2 SCY1-like 2 (S. cerevisiae) 99.25%
SFRS2 splicing factor, arginine/serine-rich 2 99.42%
SHC1 SHC (Src homology 2 domain containing) transforming protein 1 96.86%
SMADA4 SMAD, mothers against DPP homolog 4 (Drosophila) 94.44%
STK11IP serine/threonine kinase 11 interacting protein 99.44%
STK32A serine/threonine kinase 32A 99.78%
TGFBR2 transforming growth factor, beta receptor Il (70/80kDa) 96.73%
TINF2 TERF1 (TRF1)-interacting nuclear factor 2 96.98%
TRIB2 tribbles homolog 2 (Drosophila) 98.56%
TRIM24 tripartite motif-containing 24 98.20%
TRIM28 tripartite motif-containing 28 97.39%
UNK UNK 96.74%
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Genes with >90% growth inhibition effect
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Gene name
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(Lentivirus) i+ #-% B ShRNA #§% % 4 #f v % im® HSC-3 im®e 4k » L 12 in% 3% 55 @4 (CCK-8 kit) I3k im®s i 78 3¢ o 2 9o
ERPFHEF T2 15 > 255 B shRNA #>t HSC-3 &4 &£ #r4]ZF (Growth inhibition) - #73=#] % non-targeted shLuc " #
(> %3 51% A F(123BShRNAA 7) #3 HSC-3 2 L #rdlF i 90% 1t endicly T 3518 40 B enA 41 W] - S ez A7 5

HSC-3 i magsgimre 4 £ 2 %] (tumor growth promotion genes) -
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% L - ~ GeneGokizt » $751 1 GeneGo it fmPe 4 £ L Flihk + BLjs

Network
Name pValue .
objects
1 |Development_TGF-beta receptor signaling 0.00000001 6/49
Normal and pathological TGF-beta-mediated regulation of cell
2 . . 0.00000005 5/33
proliferation
3 |Development_TGF-beta induced EMT via MAPK 0.00000022 5/44
4 |Signal transduction_Androgen receptor signaling cross-talk 0.00000185 5/67
5 |Transcription_CREB pathway 0.00000833 4/42
6 |Transcription_Androgen Receptor nuclear signaling 0.00001101 4/45
7 |Development_EPO-induced MAPK pathway 0.00001101 4/45
8 |Cytoskeleton remodeling_Cytoskeleton remodeling 0.00001477 5/102
9 |Mucin expression in CF via TLRs, EGFR signaling pathways 0.00001823 4/51
10 |Development_A1 receptor signaling 0.00002127 4/53
Regulation of lipid metabolism_Insulin regulation of glycogen
g | ool P ~ g geod 0.00002651 4/56
metabolism
12 |Transcription_PPAR Pathway 0.00003726 4/61
G-protein signaling_Ras family GTPases in kinase cascades
13 0.00005536 3/24
(scheme)
14 |Development_EGFR signaling via small GTPases 0.00013340 3/32
15 |Immune response _Oncostatin M signaling via MAPK in mouse cells 0.00017490 3/35
16 |G-protein signaling_G-Protein alpha-12 signaling pathway 0.00020680 3/37
17 |lImmune response_Oncostatin M signaling via MAPK in human cells 0.00020680 3/37
18 |Signal transduction_cAMP signaling 0.00022400 3/38
19 |Cell cycle _Regulation of G1/S transition (part 1) 0.00022400 3/38
20 |Immune response_MIF in innate immunity response 0.00026120 3/40
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1 1. Development_TGF-beta receptor signaling
2- I 2. Normal and pathological TGF-beta-mediated regulation of cell proliferation
3- I 3. Development_TGF-beta induced EMT via MAPK
4- i 4, Signal transduction_~Androgen receptor signaling cross-talk
5- I 5. Transcription_CREE pathway
6- I 6. Transcription_Androgen Receptor nuclear signaling
?- I 7. Development_EPO-induced MAPK pathway
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].?_ I 17. Immune response_Oncostatin M signaling via MAPRK in human cells
18- I 18. Signal transduction_cAMP signaling
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34-_ I 34, Signal transduction_PKA signaling
35-_ I 35, Development_FGFR signaling pathway
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3?-_ I 37. Translation _Regulation activity of EIF4F
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4] [ — 41, Transcription_Role of heterochromatin protein 1 (HP1) family in transcriptional silencing
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Target o
sesomaeﬂ?es KP plate Name Tl:ﬁ:rr?l;‘;?e Target sequence sequg_nce v'a(g:)"ty ilﬁl?l))‘i’:itgn
location (%)
TGFBR2-a KP015 G04 TRCN0000040008 CCTGACTTGTTGCTAGTCATA CDS 121.94% -21.94%
TGFBR2-b KP015 G05 TRCN0000040009 GCAAGATACATGGCTCCAGAA CDS 195.27% -95.27%
TGFBR2-c KP015 G06 TRCN0000040010 CGTTCAGAAGTCGGTTAATAA CDS 154.52% -54.52%
TGFBR2-d KP015 Go7 TRCN0000040011 GCAGAACACTTCAGAGCAGTT CDS 179.46% -79.46%
TGFBR2-e KP015 G08 TRCN0000040012 GCCTGGTGAGACTTTCTTCAT CDS 134.30% -34.30%
TGFBR2-f KP020 D06 TRCN0000000830 GCTCCCTAAACACTACCAAAT CDS 127.87% -27.87%
TGFBR2-g KP020 E06 TRCN0000000831 GAAGAATATAACACCAGCAAT CDS 143.09% -43.09%
TGFBR2-h KP020 F06 TRCN0000000832 TGTGGCTGTATGGAGAAAGAA CDS 1.37% 98.63%
TGFBR2-i KP020 G06 TRCN0000000833 GTCGCTTTGCTGAGGTCTATA CDS 5.16% 94.84%
TGFBR2-j KP020 HO6 TRCN0000000834 CTTCTACTGCTACCGCGTTAA CDS 100.10% -0.10%
TGFBR2-k KP068 D02 TRCN0000010444 CAACAACGGTGCAGTCAAGTT CDS 56.08% 43.92%
TGFBR2-| KP068 E02 TRCN0000010445 AATGACGAGAACATAACACT CDS 112.92% -12.92%
TGFBR2-m KP068 F02 TRCN0000010446 AGTATGCCTCTTGGAAGACA 3UTR 121.74% -21.74%

% L = ~ #r5 TGF-beta receptor Il 2. shRNA &% % %1t f&
13 B 4% TGFBR2 % :*s7shRNA & 71 » %ﬁr} '[ﬁfffa% i“ gL 3 HSC-3 w2 is » A fimie 0 TGFBR2 5o mRNA -
pra|H w2 Fiv* - TGFBR2-h & TGFBR2-i :73shRNA ¢ i@ HSC-3 'w#e 575 5 T % » prglimre 2 £ F £ 90%12 2+ o




(%)

Viability

TGFBR2

250%

200%

150%

100%

®l= + I -~ TGF-beta receptor Il 2. shRNA it# {3 chim¥
[

At

SE

"L
124

4

= 38> TGFBR2 3 shRNA i®# kg {5 > 4 € & lm¥e
FEF A o @ TGFBR2-h &2 TGFBR2-i s7shRNA ¢ #
HSC-3 im*e %% 5 T "4 ( <10%) °

82

Growth inhibition (%)

TGFBR2

150%

100%

50%

0%

-50%

#1 %
210> TGFBR2 #1shRNA f£% » 37 ¢3¢ & i 4 £ 474 -

TGFBR2-h 22 TGFBR2- i 7shRNA » #r4{im% # £ & i£ 90%.4 +
(h. 98.63% ~ i. 94.84 % ~ T 324 £ 4| 96.73%) -



Target e Growth
s escmzr:?es KP plate Name T';‘:gn?ézre Target sequence slz?;%;c:‘e Vna:l;:)llty inhi(l;f)tion

SMAD4-a KP063 A12 TRCN0000040029 CCTGAGTATTGGTGTTCCATT CDS 33.50% 66.50%
SMAD4-b KP063 B12 TRCN0000040030 GCTGCTGGAATTGGTGTTGAT CDS 21.82% 78.18%
SMAD4-c KP063 H11 TRCN0000040028 GCAGACAGAAACTGGATTAAA 3UTR 17.19% 82.81%
SMAD4-d KP064 A01 TRCN0000040031 CGAGTTGTATCACCTGGAATT CDS 3.04% 96.96%
SMAD4-e KP064 BO1 TRCN0000040032 GTACTTCATACCATGCCGATT CDS 8.09% 91.91%
SMAD4-f KP067 E02 TRCN0000010321 TACCATACAGAGAACATTGGA CDS 82.98% 17.02%
SMAD4-g KP067 FO2 TRCN0000010322 TATGCATACTCAGGATGAGTT CDS 52.84% 47.16%
SMAD4-h KP067 G02 TRCN0000010323 CAGATTGTCTTGCAACTTCAG 3UTR 17.68% 82.32%

%Lz - #4 SMAD 4 2 ShRNA
8 i ¥ SMAD 4 3 3* <7 ShRNA & 7 » fEd B 4 894 1 HSC-3 i (4 - Jf#im" . SMAD 4 7'mRNA »
Fril B @ FE% - SMAD4-d 22 SMAD4-¢ 51ShRNA ¢ ¢ HSC-3 im* 3 i& % T % » $r | im%e 4 £ F i 90%11 + o

T 51tk
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sesom?:':es KP plate Name Tﬁgn?tl)::e Target sequence se-rcgal:ggie Via(E;j)Iity irﬁl'}‘l))‘;:itgn
location (%)
MAPK9-a KP022 | C07 TRCN0000001013 GATGTGTATTTGGTTATGGAA CDS 158.99% -58.99%
MAPK9-b KP021 [ E09 TRCN0000000943 GCTGTCGATGATAGGTTAGAA 3UTR 116.01% -16.01%
MAPK9-c KP022 | FO7 TRCN0000001016 GTTATTCACATGGAGCTGGAT CDS 111.80% -11.80%
MAPK9-d KP021 H09 TRCNO0000000946 AGGGATTGTTTGTGCTGCATT CDS 74.98% 25.02%
MAPK9-e KP021 G09 TRCNO0000000945 CTGTGAGGAATTATGTCGAAA CDS 69.63% 30.37%
MAPKQ-f KP021 | F09 TRCN0000000944 GATGTGTATTTGGTTATGGAA CDS 62.74% 37.26%
MAPK9-g KP021 [ A10 TRCN0000000947 GTTATTCACATGGAGCTGGAT CDS 45.21% 54.79%
MAPK9-h KP022 [ D07 TRCN0000001014 CTGTGAGGAATTATGTCGAAA CDS 19.11% 80.89%
MAPK9-i KP022 | EO7 TRCN0000001015 AGGGATTGTTTGTGCTGCATT CDS 9.67% 90.33%
MAPKO-j KP022 [ BO7 TRCN0000001012 GAGCAGTTAGAGTAGGTGAAT 3UTR 3.35% 96.65%

%L ¥4 MAPK9 2. shRNA i£% % %1t

10 1 &% MAPKO £ 3 e shRNA /& 7] > 35 d B4 8@ % 2 HSC-3 wm*e {2 > Hjzim® b MAPKO 7 mRNA
Fry| 2 @ 3T+ - MAPK9-a 1 - ¢ i77shRNA ¢ ¢ HSC-3 ‘e 157 5 2 MAPKO-i 1 -j 9 shRNA & ‘% 33 & 5
T (< 10%) » H fnre 4 —E\,;}'{p«;‘,"vj_;é: r‘g i 90% 1 F o
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Target — Growth
sesql::z'r‘\l?es KP plate Name leﬁn?tl)zl:e Target sequence sli?::ttaircl’cr:‘e V'a(al)llty inhi(E;j)tion
MAPK14-a KP071 H4 TRCN0000010053 GACATAATTCACAGGGACCTA CDS 156.62% -56.62%
MAPK14-b KP071 H5 TRCN0000010054 CTCGGCACACAGATGATGAAA CDS 139.92% -39.92%
MAPK14-c KP005 G12 TRCN0000000512 CGAGGTCTAAAGTATATACAT CDS 131.68% -31.68%
MAPK14-d KP005 G11 TRCN0000000511 CCATGAGGCAAGAAACTATAT CDS 86.97% 13.03%
MAPK14-e KP005 G9 TRCN0000000509 GCCGTATAGGATGTCAGACAA 3UTR 80.55% 19.45%
MAPK14-f KP005 H1 TRCN0000000513 CCATTTCAGTCCATCATTCAT CDS 44.36% 55.64%
MAPK14-g KP005 G10 TRCN0000000510 CCATGTTCAGTTCCTTATCTA CDS 2.06% 97.94%
MAPK14-h KP071 H2 TRCN0000010051 GTTACGTGTGGCAGTGAAGAA CDS 0.48% 99.52%
MAPK14-i KPO71 H3 TRCN0000010052 GTTCAGTTCCTTATCTACCAA CDS -0.48% 100.48%

%2 7 ¥4 MAPK14 2 shRNA it % % 5% 1t &
9 B ¥ MAPK14 %3 i shRNA & 7] » id B+ 4@ 4 2 HSC-3 wre 2 > A w2 ) MAPK14 H mRNA
FrglH Rier o B9 MAPK14-a I - c 7 shRNA & HSC-3 fm# 7 & % + 2 ; MAPK14-g I - i ¢h shRNA i fm# i3 i &
TUE(<10%) » s 2 L prflE G i 90% 4 -
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sezhulz'r\:ses KP plate Name Tﬁgn?;z?e Target sequence s:;lzgr‘:::e Via(gj)l ity irﬁnﬁ%‘;:itgn
location (%)
MAP2K1IP1-a KP059 E11 TRCNO0000037885 GCAGTGCCAATACAGGACTAA CDS 94.51% 5.49%
MAP2K11P1-b KP059 F11 TRCN0000037886 | GCAACAGACCAAGGAAGCAAA CDS 43.25% 56.75%
MAP2K11P1-c KP059 G11 TRCN0000037887 TGAGACAAGTTGTGGAAGTTT CDS 3.34% 96.66%
MAP2K1IP1-d KP059 D11 TRCN0000037884 CCTGTTATTAAAGTGGCAAAT CDS 0.38% 99.62%

%+ ~#r3 MAP2K1IP1 7 shRNA iF% 2 5 b j&

4 4 MAP2K1IP1 % 2+ 7shRNA & 71 » %gé fop+ L E HSC-3 wmie i& > Hjzme p MAP2K1IP1 o mRNA -
Frd|H @gFirr o ¢ MAP2K1IP1-a ¢7shRNA @ HSC-3 w2 55 % + 2 ; MAP2K1IP1-c % - d #inshRNA i ‘w55 &
(< 10% ) > wmre 2 K prdl S g i 90% 1 -
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Target e Growth
sesr::zﬂ‘:es KP plate Name Tﬁﬁn?tl:e?e Target sequence sequence V'a(g:)"ty inhibition
q location (%)
MAP3K13-a KP051 F10 TRCN0000007102 | CCTGAAGATCTCGTGACTATA 3UTR 79.01% 20.99%
MAP3K13-b KP051 B11 TRCNO0000007106 CCAGAACAGTATGGGTCCTTA CDS 62.33% 37.67%
MAP3K13-c KP051 H10 TRCN0000007104 | CGTCCTATCATCCATCCCAAT CDS 29.58% 70.42%
MAP3K13-d KP051 G10 TRCNO0000007103 GCACCCTAACATCATCGCATT CDS 3.36% 96.64%
MAP3K13-e KP051 A11 TRCN0000007105 | CCCACAAGAAACTTACTTCAA CDS 0.57% 99.43%

%L =~ #r5 MAP3K13 :7shRNA 8% 3 5% 1t i
5 i &% MAP3K13 2 3~ e shRNA A 7] > 5 d Bp+ @ 2 2 HSC-3 lw¥s 5 > 2w f MAP3K13 i mRNA -
Frg| 2 @gFirr o 3¢ MAP3K13-d 1 -e 1shRNA & HSC-3 chim? 575 F "% 1€ (< 10%) » H'wie 4 E4r|F 3 1E 90% 2 + o
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Target — Growth
ses:;::z'r‘:?es KP plate Name T':Sf:;g?e Target sequence slzigie’ir;cr:]e V'a(B:)I'ty inhi(Ez)tion
MARK4-a KP052 D06 TRCN0000007158 GCCATCTACCTTGGGATCAAA CDS 69.27% 30.73%
MARK4-b KP052 E06 TRCN0000007159 CCCAACATCGTGAAGCTCTTT CDS 61.37% 38.63%
MARK4-c KP052 F06 TRCN0000007160 CAGAACTCTAACCGCTGTGTT CDS 29.40% 70.60%
MARK4-d KP052 C06 TRCN0000007157 GCCATCAAGATTATCGACAAA CDS 4.22% 95.78%
MARK4-e KP052 B06 TRCN0000007156 CCCTTTATCATCACCTCAGTT 3UTR 0.82% 99.18%

%+~ ~ %3 MARK4 :shRNA 1% 2 % b &
5 ® % MARK4 %+ e shRNA & 7 » %%’Ei Iﬁ),%% ;Wﬂﬁi—’lbi HSC-3 wm® {5 » 4 f#m% 0 MARK4 7 mRNA »
Fry| A Firr o HeY MARK4-d 3 -e 5shRNA ¢ HSC-3 thim?e 35 5% M (<10%) > B e 2 EFrd| 5 3 E 90% 12+ o
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seZTiﬁses KP plate Name TI:Sr'(‘:I;c;?e Target sequence s:c?t:g;::e Via(ai)lity il‘ﬁ‘l?l))‘i’:itgn
location (%)
IKBKB-a KP052 G09 | TRCN0000018915 GCACTGGGAAAGTATCTGAAA 3UTR 38.94% 61.06%
IKBKB-b KP052 HO9 | TRCNO0000018916 CCAGCCAAGAAGAGTGAAGAA CDS 20.34% 79.66%
IKBKB-c KP052 C10 | TRCN0000018919 CCATGATGAATCTCCTCCGAA CDS 3.01% 96.99%
IKBKB-d KP052 A10 | TRCN0000018917 GCTGGTTCATATCTTGAACAT CDS 0.16% 99.84%
IKBKB-¢e KP052 B10 | TRCNO0000018918 CGGAAGTACCTGAACCAGTTT CDS 0.05% 99.95%

524 ~ %} IKBKB 57ShRNA fe? %3 1
5 % £-4 IKBKB 3 3* 51ShRNA £ 7| + J o fh s # {H % 1 HSC-3 fm2 (5 + 4l f#m% b IKBKB 7 mRNA
Frfl 3 3T ? o 475 9 IKBKB 2 ShRNA % § $r#] HSC-3 c12 £ » 31 ¢ IKBKB-C 1 - e 57 ShRNA & HSC-3 eim e

HE K E M (<10%) 0 Himre 4 K drd| kB iE 90% 1 b o
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£+ - 1236 % ShRNA A& 7l E 2 % (11 B2 i AP gk 7))

Gene Name LRI G
Abbreviation Gene Function Growth Inhibition Growth Inhibition
o, o,
(%) (%)
THOCA1 NONE 99.33 99.33
CPSF6 NONE 93.86 93.86
SRRM2 NONE 97.86 97.86
ZMAT2 NONE 90.93 90.93
HNRPF NONE 96.10 96.10
HNRPA3P1 NONE 96.19 96.19
C170rf31 NONE 94 .95 94.95
BCL2L11 NONE 90.04 90.04
SHC1 NONE 94 .44
SHC1 NONE 99.29 96.86
TINF2 NONE 98.61
TINF2 NONE 95.36 96.98
Gabra1 NONE 94.36% 94.36

1236 1 ShRNA 3 F]§:E 2 % (11 B # i 4 P chf 7))

1236 1 ShRNA #:E 5] 11 B i 4 & it mme 4 £ A 7T 11 B A7
(THOC1-CPSF6-SRRM2-ZMAT2 - HNRPF - HNRPA3P1 - C170rf31-BCL2L11 -
SHC1-TINF2- Gabra1) £.p # 4 :isrfl 4 38a 50 oo b 43 4 £ drdlFid 90%

. PEYLN
Lk m\.:‘:;'a: °
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Miek S ~ 1263 BAFH G A8 A (P FRATIHY © BE)

Function Category =113

Kinase 737 | 59.63%
Phosphatase 209 16.91%
NONE 64 5.18%
kinase&Phosphatase 30 2.43%
spliceosome 15 1.21%
androgen 11 0.89%
hydrolase 8 0.65%
geneCards.disease 8 0.65%
transcriptionFactor;nuclearHormoneRecpt;nucHR;youngLabTF;receptor 7 0.57%
tumorSuppressor;geneCards.disease;tumorSupp.dbEst 6 0.49%
transcriptionFactor;younglLabTF 5 0.40%
isomerase 4 0.32%
tumorSuppressor;geneCards.cancer;geneCards.disease;tumorSupp.dbEst 4 0.32%
transcriptionFactor; TF;youngLabTF 4 0.32%
transcriptionFactor;tumorSuppressor; TF;tumorSupp.dbEst;youngLabTF 4 0.32%
trtanscriptionFactor;nucIearHormoneRecpt;geneCards.disease;nucH R;younglLabTF;rece 4 0.32%
ptor

geneCards.disease;cytokinesAndReceptors 3 0.24%
ubiquination;E2E3 3 0.24%
proteinDegrad;protease;proteaselnhibitor;ubigAncillary;meropsProtinhib;proteinDegradat o
ion;E2E3ancillary 3 0.24%
geneCards.disease;spliceosome 2 0.16%
protease;alzheimer;meropsProtease 2 0.16%
geneCards.disease;receptor 2 0.16%
transcriptionFactor;geneCards.cancer;geneCards.disease;youngLabTF 2 0.16%
tumorSuppressor;geneCards.cancer;geneCards.disease;RAS;tumorSupp.dbEst 2 0.16%
transcriptionFactor;tumorSuppressor;geneCards.cancer;geneCards.disease; TF;tumorSu 2 0.16%
pp.dbEst;youngLabTF
transc.riptionFactor;tumorSuppressor;geneCards.cancer;geneCards.disease;tumorSupp. 2 0.16%
dbEst;youngLabTF

gpcr;GPCRdb 2 0.16%
ionChannel;ionChan;receptor 2 0.16%
transcriptionFactor;geneCards.disease;TF;youngLabTF 2 0.16%
cytokinesAndReceptors 2 0.16%
protease;geneCards.disease;proteinase;meropsProtease 2 0.16%
proteinDegrad;geneCards.disease;proteinDegradation 2 0.16%
geneCards.disease;hydrolase 1 0.08%
transcriptionFactor;geneCards.disease;youngLabTF 1 0.08%
nuclease 1 0.08%
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oxidase;oxygenase;geneCards.disease;androgen

0.08%

1
dehydrogenase;hydrogenase;dehydrogenase;hydrogenase;androgen;dehydro 1 0.08%
gpcr;androgen;receptor 1 0.08%
ionChannel;androgen;calciumBinding;ionChan 1 0.08%
gpcr;gProtein;androgen;gProt 1 0.08%
proteaselnhibitor;androgen;meropsProtinhib 1 0.08%
geneCards.cancer;geneCards.disease;androgen;hydrolase 1 0.08%
transferase;aminase 1 0.08%
transcriptionFactor;tumorSuppressor;androgen; TF;tumorSupp.dbEst;youngLabTF 1 0.08%
transcriptionFactor;geneCards.disease;androgen;TF;youngLabTF 1 0.08%
protease;androgen;receptor;meropsProtease 1 0.08%
transcriptionFactor;androgen;youngLabTF 1 0.08%
alzheimer;internalPh;isomerase 1 0.08%
proteinDegrad;alzheimer;ubiquination;geneCards.disease;E2E3;proteinDegradation 1 0.08%
androgen;hydrolase 1 0.08%
transferase;androgen 1 0.08%
transferase;geneCards.disease;androgen 1 0.08%
reductase;androgen;reduct 1 0.08%
transcriptionFactor;rho;GEF;youngLabTF 1 0.08%
transcriptionFactor;acetylase;transferase;youngLabTF 1 0.08%
tumorSuppressor;geneCards.disease;rasGap;tumorSupp.dbEst 1 0.08%
transcriptionFactor;tumorSup_pressor;ubiquination;ubiqAnciIIary;gpchathway;tumorSupp. 1 0.08%
dbEst;youngLabTF;E2E3ancillary

geneCards.disease;synthase 1 0.08%
geneCards.disease;ligase 1 0.08%
polymerase 1 0.08%
oxidase;geneCards.disease 1 0.08%
lipase 1 0.08%
internalPh;spliceosome 1 0.08%
transcriptionFactor;spliceosome;TF;youngLabTF 1 0.08%
protease;deubiquination;deubiq;meropsProtease 1 0.08%
spliceosome;nuclease 1 0.08%
gpcr;geneCards.disease;receptor;chemokinesAndRecept 1 0.08%
geneCards.disease;internalPh;receptor 1 0.08%
gpcr;geneCards.disease;receptor 1 0.08%
internalPh;receptor 1 0.08%
’.cranscriptionF.actor;nucIearHormoneRecpt;geneCards.cancer;geneCards.disease;nucHR 1 0.08%
;youngLabTF;receptor

protease;cytokinesAndReceptors;meropsProtease 1 0.08%
gpcr_ancillary;geneCards.disease;gpcrAncillary;chemokinesAndRecept 1 0.08%
transcriptionFactor;geneCards.disease;youngLabTF;receptor 1 0.08%
ubiquination;geneCards.disease;E2E3;ligase 1 0.08%
geneCards.cancer;geneCards.disease;cytokinesAndReceptors;receptor 1 0.08%
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ubiquination;E2E3;receptor 1 0.08%
tFranscriptionFactor;proteinDegrad;geneCards.disease;TF;proteinDegradation;youngLabT 1 0.08%
proteinDegrad;geneCards.disease;proteinDegradation;nuclease 1 0.08%
proteinDegrad;ubigAncillary;geneCards.disease;proteinDegradation;E2E3ancillary 1 0.08%
transcript_ionFactor;proteinDegrad;tumorSu_ppressor;ut_)iquination;geneCards.cancer;gen y 0.08%
eCards.disease; TF;tumorSupp.dbEst;proteinDegradation;youngLabTF
proteinDegrad;geneCards.disease;synthase;proteinDegradation 1 0.08%
proteinDegrad;geneCards.cancer;geneCards.disease;proteinDegradation;cytokinesAndR 1 0.08%
eceptors;receptor

gpcr;proteinDegrad;geneCards.cancer;geneCards.disease;proteinDegradation;receptor 1 0.08%
gpcr;proteinDegrad;geneCards.disease;rho;proteinDegradation 1 0.08%
tlranscripti.onFactor;proteinDegrad;geneCards.cancer;geneCards.disease;proteinDegrada y 0.08%
tion;cytokinesAndReceptors;younglLabTF

proteinDegrad;rasGap;proteinDegradation 1 0.08%
dehydrogenase;proteinDegrad;dehydrogenase;hydrogenase;geneCards.disease;protein o
Degradation;dehydro ! 0.08%
transcriptionFactor;proteinDegrad;proteinDegradation;youngLabTF 1 0.08%
proteinDegrad;ubigAncillary;proteinDegradation;E2E3ancillary 1 0.08%
tumorSuppressor;geneCards.disease;tumorSupp.dbEst;cytokinesAndReceptors 1 0.08%
RAS 1 0.08%
protease;deubiquination;geneCards.cancer;geneCards.disease;deubiq;meropsProtease 1 0.08%
Elfla:nscriptionFactor;tumorSuppressor;geneCards.disease;TF;tumorSupp.dbEst;youngLab y 0.08%
tumorSuppressor;tumorSupp.dbEst 1 0.08%
transcriptionFactor;tumorSuppressor;ubiquination;geneCards.disease; TF;tumorSupp;tum y 0.08%
orSupp.dbEst;youngLabTF

calciumBinding 1 0.08%
hydrolase;nuclease 1 0.08%
geneCards.disease;hydrolase;nuclease 1 0.08%
geneCards.disease;mutase 1 0.08%
transcriptionFactor;tumorSuppressor;ubiquination;geneCards.cancer;geneCards.disease y 0.08%
; TF;E2E3;tumorSupp.dbEst;youngLabTF

gProtein;gpcr_ancillary;gpcrAncillary;gProt 1 0.08%
transcriptionFactor;ubiquination;acetylase;geneCards.cancer;geneCards.disease; TF;you y 0.08%
ngLabTF

transcriptionFactor;tumorSuppressor;tumorSupp.dbEst;youngLabTF 1 0.08%
hydrogenase;dehydrogenase;hydrogenase;geneCards.disease;dehydro 1 0.08%
tumorSuppressor;cyclin;geneCards.disease;tumorSupp.dbEst 1 0.08%
acetylase 1 0.08%
ionChannel;ionChan 1 0.08%
geneCards.disease;synthase;ligase 1 0.08%
synthase;ligase 1 0.08%
transcriptionFactor;geneCards.cancer;geneCards.disease; TF;youngLabTF 1 0.08%
synthase 1 0.08%
esterase 1 0.08%
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=~ 1236 1 ShRNA 2 )65 5 % (42 B Frdl w2 £ 2 7))

Gene Name Mean of
Abbreviation (Srme e Viability(%)
ACVR1 activin A receptor, type | 234.64%
ACVR2B activin A receptor, type |1B 221.65%
AURKC aurora kinase C 440.70%
BMPR2 b_one morphogenetic protein receptor, type Il (serine/threonine 301.70%
kinase)
BRSK1 BR serine/threonine kinase 1 256.54%
CAMK2B calcium/calmodulin-dependent protein kinase (CaM kinase) |l beta 260.20%
CBL Cas-Br-M (murine) ecotropic retroviral transforming sequence 247.57%
CDK3 cyclin-dependent kinase 3 222.11%
CDK6 cyclin-dependent kinase 6 223.56%
CDKL3 cyclin-dependent kinase-like 3 424.84%
CDKN1C cyclin-dependent kinase inhibitor 1C (p57, Kip2) 234.86%
CHEK1 CHK1 checkpoint homolog (S. pombe) 242.71%
DAPK1 death-associated protein kinase 1 206.80%
DKC1 dyskeratosis congenita 1, dyskerin 222.41%
DOCK4 dedicator of cytokinesis 4 242.43%
ERBB4 v-erb-a erythroblastic leukemia viral oncogene homolog 4 (avian) 311.55%
FER fer (fps/fes related) tyrosine kinase (phosphoprotein NCP94) 401.96%
HERC3 hect domain and RLD 3 222.88%
IGF1R insulin-like growth factor 1 receptor 259.76%
INSR insulin receptor 230.28%
ITSN2 intersectin 2 360.18%
MAP2K1 mitogen-activated protein kinase kinase 1 331.76%
MAP3K5 mitogen-activated protein kinase kinase kinase 5 214.58%
MAP3K6 mitogen-activated protein kinase kinase kinase 6 376.08%
MYO3B myosin 11IB 402.29%
NEK1 NIMA (never in mitosis gene a)-related kinase 1 239.39%
NR1H4 nuclear receptor subfamily 1, group H, member 4 229.67%
NR113 nuclear receptor subfamily 1, group I, member 3 221.50%
PFTK1 PFTAIRE protein kinase 1 404.20%
PIK3C2G phosphoinositide-3-kinase, class 2, gamma polypeptide 346.37%
PIK3R2 phosphoinositide-3-kinase, regulatory subunit 2 (p85 beta) 249.70%
PLCD1 phospholipase C, delta 1 437.77%
PLCG2 phospholipase C, gamma 2 (phosphatidylinositol-specific) 441.04%
PLK4 polo-like kinase 4 (Drosophila) 388.73%
PNCK pregnancy upregulated non-ubiquitously expressed CaM kinase 252.70%
PRKCG protein kinase C, gamma 408.73%
SCYL3 SCY1-like 3 (S. cerevisiae) 332.10%
SKI v-ski sarcoma viral oncogene homolog (avian) 237.40%
THBS1 thrombospondin 1 276.89%
TLK2 tousled-like kinase 2 388.66%
UNC13B unc-13 homolog B (C. elegans) 399.67%
YSK4 Yeast Sps1/Ste20-related kinase 4 (S. cerevisiae) 372.61%
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Name pValue Net_work
objects
1 |Development_ERBB-family signaling 0.000007 4/38
2 |Transcription_Receptor-mediated HIF regulation 0.000008 4/39
3 |Translation _Regulation activity of EIF2 0.000008 4/39
4 |Transcription_CREB pathway 0.000011 4/42
5 |CGU network cutoff=3 0.000013 5/92
6 |Signal transduction_PTEN pathway 0.000016 4/46
7 |Transcription_Transcription factor Tubby signaling pathways 0.000024 3/17
8 |Development_IGF-RI signaling 0.000024 4/51
9 (Immune response _IFN gamma signaling pathway 0.000031 4/54
10 [Immune response_Fc epsilon Rl pathway 0.000033 4/55
11 |Development_EGFR signaling pathway 0.000036 4/56
12 {Immune response_TREM1 signaling pathway 0.000036 4/56
13 |Development_Prolactin receptor signaling 0.000041 4/58
14 |Development_Angiotensin signaling via beta-Arrestin 0.000078 3/25
15 [Immune response_CD16 signaling in NK cells 0.000081 4/69
16 rl?::ﬁ\lgﬁ;’g(ra]r;tl_czﬁsamme D2 receptor transactivation of PDGFR in 0.000151 3/31
17 |Development EGFR signaling via small GTPases 0.000166 3/32
18 |Cell cycle_Role of Nek in cell cycle regulation 0.000166 3/32
19 [CGUW6-map1 0.000209 4/88
20 |Apoptosis and survival Anti-apoptotic action of membrane-bound ESR1 0.000217 3/35
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Name pValue Net.work
objects
1 |Cell cycle and its regulation 0.000669 6/252
2 |Hypoxia response regulation 0.001080 4/105
3 |Vascular development (Angiogenesis) 0.001975 9/687
4 |Mitogenic signaling 0.002417 11/1012
5 |Estrogen signaling 0.002973 71456
6 |Tissue remodeling and wound repair 0.003506 10/898
7 |Calcium signaling 0.004259 7/486
8 |Hemopoiesis regulation 0.009151 6/423
9 |Myogenesis regulation 0.010270 3/103
10 |Lipid Biosynthesis and regulation 0.019050 71643
11 |Cardiac Hypertrophy 0.022580 4/248
12 |Protein synthesis 0.023120 5/377
13 |DNA-damage response 0.037770 5/429
14 |Nuclear receptor signaling 0.047660 71776
15 |Blood clotting 0.050190 4/319
16 |Cell differentiation 0.084920 12/1848
17 |Apoptosis 0.123000 8/1154
18 |Androgen signaling 0.245700 2/214
19 |Inflammatory response 0.279800 6/1003
20 |Diuresis 0.335300 1/91

GeneGo:™= 1z 421} £ Flenim¥e 4 T # 5y

- GeneGo Pathway Map Folder -3¢ 4 47 28 Flens 5t 14 > w2 iE #p (cell cycle)
A E B R Rpmre 4 £ hF]F o B Pd NEK #7485 chlnre 38 1 47 B
o R Ban AR (417 R t4 ~W=1Lz)o

("RFFF FLEXFIRE AFLFFLHE)

115




s =

L = = ¥ I L o I ol

,_.
(=]

,_.
.

,_.
3

,_.
W

,_.
'S

,_.
(4]

,_.
(=]

,_.
=

,_.
(=]

,_.
(=]

20

GeneGo:i=z 42 £ 7]

o - R A R

eime 2 B 5y

¥ -E:fl’zg]’% ;\

(Y AR F

-log(pValue)

=
[l = ¥ = B =« T I = TR 4 IR A 5 B 6 B

[ N e
[ Y o I~ B ) (R S 4y % |

. Cell cycle and its regulation

. Hypoxia response regulation

. Was=cular development (Angiogenesis)
. Mitegenic signaling

. Estrogen signaling

. Tissue remodeling and wound repair
. Calcium signaling

. Hemopoiesis regulation

. Myogenesis regulation

. Lipid Biosynthesis and regulation

. Cardiac Hypertrophy

. Protein synthesis

. DMA-damage response

. Muclear receptor =ignaling

. Blood clotting

. Cell differentiaticn

. Apoptosis

. Androgen signaling

. Inflammatory response

. Diuresis

B BELELFRHRT AFLAOETSE)

116



gt =

Network
Name pValue .
objects
1 |Cell cycle_Role of Nek in cell cycle regulation 0.094940 3/32
5 DNA damage ATM / ATR regulation of G2 / M checkpoint 0.661300 1/26
3 |Cell cycle_Regulation of G1/S transition (part 2) 0.661300 1/26
4 |Cell cycle_Role of SCF complex in cell cycle regulation 0.705100 1/29
5 |DNA damage_ATM/ATR regulation of G1/S checkpoint 0.744100 1/32
6 |Cell cycle_ESR1 regulation of G1/S transition 0.756100 1/33
Cell cycle_The metaphase checkpoint 0.789300 1/36
7 ycle_ p p
8 |Cell cycle_Regulation of G1/S transition (part 1) 0.809300 1/38
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