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hairpin-adaptors

Fragment target cDNA

into many approx.100 bp
#} fragmenis

Ligate hairpin-adaptor onto
one or both ends of cDNA
fragment

Step 1

Step 2

Step 3
Treat with endonuclease to
release hairpin adaptors plus
cDNA subsequence

Step 4

Ligate blunted/dephosphorylated
Step 5 stern loop structure to blunt-cut vector.
Absence of a 5~ on stem loop
b results in a nick in the resulting DNA
molecule.

Step 6 N\ “Open out” the stem-loop

AN structure by copying the DNA
with a strand-displacing DNA
polymerase. Copying starts

!v from the nick.

Step 7

- —ammem  “Opened out”
& stem-loop structure

Recircularize the vector
and the opened-out
Step 8 stem-loop molecule.

Fig. 1
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hairpin-adaptors

CONA fragment ﬁ Fragment target cDNA
Step 1 s o info many approx.100 bp

i) fragments
_ Ligate hairpin-adaptors onto
Step 2 &ﬁmﬂ one or both ends of cDNA

¢ fragment
endonuclease A X endonuclease
Treat with endonuclease to
Step 3 release hairpin adaptors plus
cDNA subsequence
Step 4

Ligate stem-loops to
adaptor oligonucleotide

optional nick

A
Step 5 optionat —;-"ﬁﬂ
2nd primer %-—v——l

Restriction sites

Primer binding site . . .
Anneal primer and “open out

1 the stem-loop by copying the
$ 11 DNA with a strand-displacing
1

Step 6 . DNA polymerase. Copying
P L NN starts from the primer.
Optional second primer site
can be used to PCR ampilify
‘; the product.
Step 7 e penc=m “Opened out”
MT stem-loop structure

Optionaliy cut with restriction

Step 8 enzymes and clone intg

vector by conventional
cloning methods.

Further conventional
cloning steps

Fig. 2
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Target gene(s)

SNy EEzFA

Frag ment | ooy AR

SIS LS

| |

H

Convert to

shRNA inserts

O {SSESSS

LS IVALS S e R ——
fianazinin] DASERASS
NEENIC RREL,

e TN

|

Clone into retroviral
vector

Fig. 3
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Generating shRNA expression casselte from
hamrpin {ags

A) Ligate on cloning adaptor loop

B) Anneal primer and extend {or extend from a nick between
vector and stem-loop) Bst DNA Polymerase can efficiently copy
the whole loop because it can displace the base-paired DNA.
No amplification avoids bias.

At 130bp, this product
= IS big enough to gel
purify efficiently.

- SENEREARRASEERE
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Generating shRNA expression cassette from
hairpin tags

C) Gel purify.
) Subclone inlo a suitable expiession cassette by digesting with cloning
enzymes. In a preferred melhod. this isn't required as the opened out loop
is already attached to the vector. All that is required is to circularize the
vector by ligation.
E) If necessary, subclone the expression cassette into an appropriate vector,
e.g., a refroviral expression vector.
F} Transcribe the expression cassette in a host cell to produce a candidate shRNA.

913 promoter o e | AANEENSATARAARE TTTTT

Pol 11 based transcription in cell

Candidate shRNA

Fig. 4B
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Hairpin oligo ligated to dsDNA

4
\\I
------ MYTNHXNKNHENNNYXCaAaCT L3
X OASNHONGNLGMLNLYLRLGALXY R,

‘Open-out' and
clone into circular
vector

— ICE) ) G —
e = NYNHHNNHNNY X CACTGT - N -ICTGGAGRG THLY NNNENHNNY M- - —
CRC

TGX
- -~ = AYHNNINHMR Y EGTHA G-« 111 - BACCTCINC ACAY NNRENN NN

Cut with Btsl, Gsul

e e EYRNNNRNHNY S
- e R HNUNRNNNY

~,
.. -

Recircularise

A A
- - S ETHRTINHUNY X - --
- e STHNHENHNN Yie -

Fig. 5D
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Use of restriction cnzym
rccognition s
clements

Rest of veetor — s::LR_NAL\]I\“\I oTal %
est of veetor ey "w-. T e
L LSINH TS
r‘-‘\\\'
3 NNN STt o
lRest of '.'uclm'—S:!'RNA MM, :,:: L
S LRNANNN - SRITTC Ly
1 (i~ l.l ~
N
vet of veoefne |S1RNAIL
Rest of veetor < iRNA

i RNA

1Y SeCRLINCe -

vt of voefapr . B1 "TTTTT]
Rest of vector EiRNA:AAAAA'

cs that cut outside their
cquence to scamlessly juxtaposc scquence

Gaul site
S ouperd, o - CTGGAGN N\T’I‘TTTT, Res
=T LA Do CAE.CTG?\] I\ NAAAAA

Cut wil Gl

-
Cisul site

3
sagueencs - GACCTGN [ ‘I\N
‘ R

.

Qe

TTTTT_ Rest of vector

[P

Blunt ¢ods
Revirculinise

Rest of veetor

Fig. 6

i1 of vector

CTGGAGN NNTTTTT‘ -Rest of veetor
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N.BbVES 1A
GCTGAGG- - - ~ - . CCTCAGCGGCCICGOATCCTGCTE- -~ COARTG- - -
Rest of vector —,crea [ [Chned AT T e oG TACOACOAG. - - COTTAC. - .~ ReSE Of vector
N.BheC 1A
- l Nick with N.BbcC 1A
T N.BEVC 1A
_GC GAGG--- [T (s s - -COTCAGCOOREGCOCATECTEE G - ~GOARTG - - -
Rest of vectey Ncggggrfg'-n-@ﬂ‘i‘i‘g["i --GGAGT@CGCGTMGACGM—--cs’rmc---"Re“t of vector

Extend with polymerase

N BbYG 1A
LGCTGAGE ~---:— -CCTCA  TGAGG- - - - ~CCTCAGCGGLCGCGCATGCTGCTE - - ~GCAATG -~
Rest of vector—gc; e L Jloned ONAL T eoner  acTee- -[EI"""E.(.DNA]-——-GGAGTCGCCGGCGCGTHCGACGAC’--OGT’I‘AC--- Rest of vector
N.BbeC A

Regcircularise
{with or without additional stuffer)

New
BspHI ste Natl EcoP154
- _GCTGAGG - == mmmmm v ----CCTCATGAGE  -4or. 7 - - CCTCAGCGECCGCECNTECTGCT G~~~ GEAATG - -,
Rest of vector — o ree- - oo Cloned ¢DNA |-~ TEEIERTEREE  feioned cOma ---cc;nc:rcsccaecggﬁlmcsncar\c---cs'rmc---“R““ of vector
or stuffer

#

Continued on Fig 71

Fig 7A
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Continued from Fig “A

l Cut with Noil, Sphl and perform
umdirectional deletion

" . EcoP151 Nb.BsiDI
Rest of veetor =ECTEACH "=~~~ [oned (ONA TIIECRCATEAGE T Clone CTGCTG- - ~GCAATG- -~

GTACGACGAC- --CGTTAC-- -~ Rest of vecter

l Blunt ends Recircularise

EcoP151  Nb.BsrDI

SGCTEAGG v e e uvamcamam -~ --CCTCATGAGE - e CIGCTG- - -GCARTG - - -
Rest of vector={r ini0"t 777 077" c"’”“"‘”@---—mcmcrcc ‘EGL‘SJGACGAC---cc'r'mc---"Re“ of vector

Perform vector-attached shRNA casselte
generation using EcoP151 and Nb.BsrDI,

New
s BspHI site EcoP15l  Nb.BsrDI
GCTGAGG == rmsnrnns oned |----CCTCATARSS- - - CTGCTG- - -GCARNTG -~ -
ReSt Of VeCtOr ~ G PO anmm emmmmmn --—-GGAGTAC’I""."--- df )R R Ae - Rest of vector
New shRNA
cassetle

Cut with new BspH! site or
site «n sluffer Recircularise,

EcoPi5!  Nb.BsrDI
R e O 1+ --CCTERT CTGCTG- - -GCARTG-- - _
Rest of vector =cencrec Cloned cDN. 4 | GReehe. - Srmhe. I~ Rest of voctor

------------- -~ - -GGACT I2
New shRNA
cassetle

Fig 78
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EcoP 15t

_GCTGAGG- - -GAGTCAGUAG
Rest of veotor ~ G CTCC- - - CTCAGTCGTC
N.BbcC 1A Iyl
N BstNB |

Cut with EcoP 15|

Cloned cDNA

EcoP15]

GCTGAGG- - -GAGTCAGCAG | N3
Rest of veetor = GACTCC- - - CTCAGTCGTC | N37 Restof coa
N.BbvC 1A Mlyl Target tag

N.BstNB

Ligate on hairpin-
adaptor cligo

Additional restriction sites

~Rest of vecktor

Additional restriction sites

=Rest of vector

GCTGAGG- - -GAGTCAGCAG N
Rest of vector—ceacrec- - - CTCAGTCETC N3
BbvC 1A Target iag Hairpin-
adaptor
Introduce nick with
N.BbvC 1A
el %AGG— ~ ~GAGTCALECAG N
Rest of VeOROr “nGACTCC- - -CTCAGTUGTC N7
N.BbvC IA Target tag Hairpin-
adaptor
Open out DNA with
strand-displacing DNA polymerase
GCTGAGG- - -GAGTCAGEAG) W W |CTGCTGACTC---CCTCA
Rest of vectoT=conaroC. L CTCAGTCGTC| Ny W |GACGACTGAG- --GGAGT
N.BbvC 1A  Miyi Targettag Hairpin- -niqusH  ps) tapisT Myl
adapior 10iqebs
Optional cut with additional restriction
enzyme(s) to remove rest of cDNA.
Recircularise and clone.
Y
GCTGAGG---GAGTCAGCAG N N JCTGCTGACTC---CCTCA--- Y
Rest of veetor ~ia, naa_ L CTCAGTCGTC| Mo WM lGaceacTGAG- --GeaGT -~ Rest of vestor
N.BovC 1A MiyIN__ Tgrge! Hairpin- -niguiet Myl
tag adaptor 10lgsbs o8)
Use directly or subclone hairpin
cassette, e.g. by cut with Mlyl.
Nya qeht
N s
Targeltag Hairpin-  -nigrisH psl topisT
adaptor 1oigebs

Fig. 8
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Fig- 9 Gsul sites

EcoP 15! site Pmel site {not essential)
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NN
(=3
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Fig_ 11 Gsul sites

(two after
opening out)

EcoP15] site
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1 b \
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Pac1 {672)

264 M483LRTetUsAfe
2894bp

§ \\Xcml {1004}

Hind3 (1013)

Start of Transcription

-

> Terminator Terminator

[ UG promoter

ATATATCTCTCTATCAGTGATAGAGAGC U TLTGA M -
TATATACGEGAGATAGTCACTATCTCTCHIGACACTTTT

"TTTTGGTAAGCTTAC
CCATTCGARTS

AT GLARCCYTTTTCCAATGCA
FITGGACGTTAGH .AAAAGGT’}‘RCG‘I‘ ]
1400

AFeI(964}’ Fig 12 Aart (997) Xcm1{1004) Hind3 (1013}
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Start of Transcription

Terminator .
I U6 promoter Vector cut with
p Afel and Xeml
ATATATCTCTCTATCAGTGATAGAGAGT]-OF QP-TTTTTGGTAAGCTTAC
TATATAGACAGATAGTCACTATCTCTCGN PO HO- TAAAACCATTCGAATG
o
NEENERNNRERNNNNRNNNENNONNNA o orogada by . - Dephosphorylated
CHANNNNNNMNN N NN RN NN RRR fers-ororsrfr—sr » W 7 TR &~ and blunt-ended
3 O hairpin tag
Terminator
OP(—P"‘"‘ TTT GGTAAGCTTAC
U6 promofer > \q 2 /’
ATATATCTCTCTATCACTGRTAGAGAGC - O NHNNRNHRANRRENNL 0 TS ERRRES 30 —gadanapas s,»:l, Y
TATATAGAGAGATAGTCACTATCTCTCG - PO-NUNNNNNNNNNN MENY I INENNN GO0 > !IWMM‘ —fﬁ*n:&f:—m
ke
[9)]

Ligated Fig 13 o



15/36

TE rminator
OP TTTTTGGTAAGCTTAC

. o HO-TARAACCATTCGRATG
Unligated 'nick

Us promoter
ATATATCTCTCTATCAGTHGATAGAGAGC -

 Smman
OH NMNNHNNNRENNRE T R O s e Jrq,L_; - :\.@ o ".‘ mn:&
THTATAGAGRGATAGTCAC TATCTCTCG - PO -NNNNHHUHNNNANNNGY. = -y [ ‘T .y
— 2 o g
o

i

reets
!
M Er‘a"!"-:—‘f‘\—(b'ﬁﬂﬂ—h"\‘-h’\ b‘l .

-9
S
< o

Ligated

- atmetisation with a strand displacing polymerase
. ted at ‘nick

Termmator
op TTTTTGSTAAGCTTAC

HO-TARAACCATTCGAATG

U6 promoter

ATATATCTCTCTATCAGTGATAGAGRGCHNNNHRNNNNNNNNNNR IR - -
TATATAGAGAGATAGTCACTATCTCTCGHNNNNNNHNNNNNNRNE LN &

Fig 14
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Start of Transcription

'sense’ strand o ‘antisense’
1 CoX 20 ;
o

Hanipart non @ with stuffer

Fi1g. 15

Terminater
-FTITITG s,
1% RARRECT FIT VSATL

] S SGReCIIRLTA

L HRHIIERRNE I NS Fdeg ';.‘.:T('G’.‘f;' SHEH R

S

Siart of Transeription
-

176 promoter

'sense’ strand ‘antisense’ strand  Terminator

A RtesTAdY

Hait e um.; with stuffer

Gsut < ut, blunt-end and religate

Start of Transceription
i

[ ®ieeE b 'sense’ strand
A HEY KL

HIRS S S S HEE LA

. ‘aphsense strand Terminator
j GRRNA CRTL ¢ BT S ESTTTSIRMATTTAL
" 3 AR L R T TS| PaihRAL GATTLIRAT .
—

Final hairpu: wwop

Fig 16
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RATAA
"E9TTO0MN O

FOET I01I2A

TESTTOQWN Aax
TESTTOOMN ¥aA
"ESECOOMN ¥TH
"ESTZOOWN dTA
"ESZCO0MN ¥ad

sayolzy
saUDIel
S9U0ITH
sayoaely
$3D3IRY
seU0Iey
SaUDIeN
$aUDIEN

LILLL
LILLE
LELLE
LELLE
LELLL
LLLLE
LLLLE
LLdLd

0z "B

¥OO95YDLOVIIVIE LOLILDLIOLO0OLLD JLYOVOYIIIYODLIDLD
Y9 ¥99L90DL3L399INDI02I001L900 LEOVOYIALYORLIDLD
J 99399¥IIIDDLO2DLODYEYDYYOV JYOYOYDDLYODLIDLD
o8 ¥OLOVIIVOYLILLOLLALIILLY BLYSYOYIIIEDDLIDLD
D5 FYLYIILEDODLOOLIIYIIOLLYY SIVLYOYDIIVODLODLO
LYY IVOYLEOVYDILOLYVIOLD SLYSYOTIDLEDDLOALD
O  YYOLOVDLAVYRLLYIIVOOVDLOY SIYOYOYIIIVOSLIIOLD
o9 IOLIYOLYOYLOLLOLLOLDOLLO ALYOYOYIDLEDOLOOL)

001

00Z

00¢

—> 00¥

00s

000L 6l Bt
000¢
dq

N783
Pacl/HIk
100bp
ladder

OYYODYOVEOVROYLDLTOLOYOLIDIL
9DOYDIDDIEIYIIITITIVIEIOL
IOLIILLLISYIDOYIDDDDIIIDID
DYYODYOVYDYYOVLILYOLOYIL
LIVTO0DLYEYIOVOI0LYDLVLL

Y OVOVILIVOVEOLLOLYLILOLYLLLY
LOYDLOILEVLYIDLLOVILIOVILL
OVYDDEOYYITYOVLILYDLIOVIL



19/36

arget eng

Reporter Construct

Ineffective snRNA Effectwe siRNA
in RISC complex in RISC comp!ex

mMRNA RO IR 77 7 7 /75 7 7278 A (S e ) lllllll'pdﬂ pA
i Transcript
degradation

Protein

Steady-state level Rapidly declining feve!
of Reporier profein of Reporter prolein
PEST -domain directs
rapid ubiguitin-mediated
degradahon

m%q

'\.....1:;_.,‘,

Fig. 21
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SnaB1 (342)

Asc1 (600)
Ssp1 (6720}
Spe1 (883}
Xmnl (6515}
\
RS Sr1 (1229)
53 PRt it

o Bsu3e6l

(1263)

BstE2
(1332)
EcoN1
{(1637)

L1017 N278 GFPPEST. y/ Clat
2AHygro
6902bp (1667)
o ()
Agel(1831)
Afl3 (5020}
Pcil (5020)

Sap1 (4904)
Bbs1 (4768)

Hygromycin EcoR1 (2903)

Nhel (4146)
BfuAl (3312)

Not1 (406
or1 (a0e2) BspM1 (3312)

A
Avr;g{;—()(iz)‘} ; | \'\ Rsr2 (3407) Pl {1993)
Hpal (4043) | \\\\ Sac2 {3779)
Mfel (4036) \ \\ BstX1 (2059)
Mun1 (4036) \ Sal (4024) Xho1 (2042)
Hind3 (4030) BamH1 (2048)

Fig. 22
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oo YN o TR AFRI K e H 0570 75N
Pol 111 # ¢ Pol il Pol 111 #
iAM_!II llllllll |1*r|;||-m7 ﬁ

v TF

shRNA 'L shRNA

FTTTTTTITTTTV LTy
Puromyocin
Phosphotransferase

Pyiidrrrrtrriey

shRNA targeting Ax| or Luciferase (control) in an RRI| vector

Fig. 23A

ool (AX] CONAfromemms

| Polu

lTlT; X XY T I rerers 73 AAA

' A

NI Axl is not translated
Hygromycin
Phosphotransferase,

[} Al

GFP-PEST reporter with or without Axl cDNA

Fig. 23B
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AXx|
L110/Luc-secondary Ab only

L110/AxI-2 hairpin/L11D
/

-

100 Ny
. it
801 e
% an ] f}
5 ] ;o
R 40- / |
20— [ ,,f[ i
| J/
100 10" 10*

L110/L.uc hairpin
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Luc shRNA Axl shRNA

Control
reporter
(L101)
Fig. 25A
Axl
reporier
(L110)
L101/Ax| hairpin
L101/Luc hairpin _ L101/Luc hairpin
_ wt cell lme
wt ce]l}ne L101/Ax! hairpin
J
100 | : 100
S0 ED-
§ &0 § @ 1
5 10 . L101 5 40 - - L101
2 P
2 A3
0 IS e 0 ot
0% 0" 10? 10° o 1o° 101 2 10°% 10*
CFP CFP

Fig. 25B
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L110/AxI-2 hairpin £.110/AxI-280 hairpin

wt cell ine \

100 -

Fig. 26A N ;\

L.110/Ax%1-278 hairpin
/

| L110/Luce hairpin

% of Max
[ep]
L)

4
[}

[l
(=4
"

<o
‘

10° 100 102 108 q0f

GFP fluorescence

L110/AxI-2 hairpin .
L110/AxI-280 hairpin
L110/AxI-278 hairpin
/ L110/Luc hairpin
z

L110-secondary Ab only
hY
hY

100 -

Fig. 26B i

% of Max

20 4 j

100 100 102 1% 10t
anti-Ax| antibody

Fig. 26C
Axi expression vs GFP expression
(background substracted)
1000

o

L

1

122}

e /

g 1004— - - - -

é M

o

LL.

o

10 .
10 100 1000
Axlexpression




25/36

PCRLuc=0
100,07 e
80,0 = I :
f 816 gto| !
60.0 743
;
40,0 :
20,0 -
16.8
0.0 9.9
' [Lwt | AxI18 AxI13 AxI21 Axl2
20,0
Fig. 27A
100,0 —
xl2g,
N 80.0 T AxiZ1
<
> 50,0 . Axl13
m et
£ 40,0
> 20.0 o
2 0. < wAXI18
: Q’G" s ' T T J '
20,0 W‘;‘Dco:o 20.0 40,0 60,0 80,0 1000

%KD (Protein)

Fig. 278
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100 5 Luc shRNA control 100 - shRMNA#2
80 4 m 80 A
5 &
a B0 .
= = 60 GFP-PEST-
5 RFP-shRNA fuc :; PSMB5
2 404 " 40+ reporter
GFP-PEST-
20 - PSMB5 20 - RFP-shRNA luc
reporter
0 1 1 T I T O T 13 T 1 T
101 102 103 107 105 10t 102 10% 104 105
eGFP-A eGFP-A
100 1 shRNA #1 RFP-shRNA luc 100+ shRNA#3
804 GFP-PEST- 80 - RFP-shRNA luc
PSMBS y GFP-PEST-
x | reporter © PSMB5
g 60 ?_ 60 reporter
5 <
X 40 40
20 1 20
O i T T ] T 0 T T ] [] T
10" 102 10% 108 105 101 102 103 104 108
eGFP-A eGFP-A
Fig. 28A
Lysed in NP-40 bhuffer \ Directin LSB
wt luc shi sh2 sh3 luc sh1 sh2 sh3
Fig. 28B
tubulin —-» - & e
At
Beta5 —>
Aate
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Reporter Construct Ezinsd

w ETHH R
!JPEST:]I[]DE-L <ONAlibrary -
Ay e

+

RNAj trigger molecule of interest

RNAi trigger molecule has
ne specific inhibitory activity
towards cDNA library member

RNAi trigger molecule has
specific inhibitory activity
towards cDNA library member

<DNA "cDNA
MRNA ibrary - . fhbrary -
member ,nﬁemﬁgér. -

Protein

Q ok
O
)
Ceteclabie steady-state Absent or reduced or

level of reporter protemn undetectable level of
reporter protein

Fig. 29



Fig. 30

Fig. 31

Fig. 32

kDa

220 —
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50 ———

40 »—m
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shAxl-2
1Sotype con!rol\ | shAxi-21

Number of invasive cells

shAxl-13

shAxl-18

shLuc

_wt

—

100

% Konckdown of Ax|
(relative to controly

7

[ 11

I
102
Axl protein {alexaB47-anti-hAx)
shRNA

T T
108 104

‘?7

| 82
|

)
10%

| 24

shAxi-18 shAxl-13

ERR LT R TS

shAx]-21

shAx[-2

anti-hAxE

anti-Actin

shiuc shAx-18 shAxl-13 shAxl-21 shAx|-2
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Fig. 33 20 hours \ o 0"‘0!-};
([} Medium with FBS
B Growth Factor Reduced Matrigel™ Matrix
M Membrane with 8 mm pores
(] Serum-free medium
O cells
50004 - -

o |

L 40004 - --- l

: |

7 I I

$ 3000 4 - L[]

=

: [

) & 2000 - - - — |
Fig. 34 =
=0
=
1000 S e — —
i

O I 1 T I 1

shlLuc shAxl-18  shAxl-13 shAxl-21  shAxl-2

shRNA
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19 nt duplex region

|
I |

123 456 ¢ 910111213141516171819
5P mnu};\ - fmmza LlJ ,E\TEI'.: QH-3’

3-Ho E = —_— | =M=y
High stability of the 5SS terminus Low stability of the 5’ AS terminus
blocks incorporation of §5 premotes incorporation of AS
into RISC. inta RISC,
Suggestion: Suggestion:
GorCat5endof 55 AU-richness at 5'end of AS

Low stability in this regiun promotes RISC-AS-mediated clevage
of mRNA and might premote RISC-AS-complex release,
Suggestion:

U at position 10 of 55

wow Sense strand (541 —3 Antisense strand {AS)

Sequence of RNAI tngger
molecule identified by
the invention . Algorithm prediction  Actual efficiency

CGCTGTGCGGCTGGGCGTGCA  Score:1/20 >95%

GGCGAAAGAAGGAGACCCGTT  Score:0/20 knockdown

Fig. 35
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[ 1TR  { rNAiReporter Akt cDNA e RNAi FACS Reporter with Akt cDNA

{
iusﬁe{omc}m pA | RrP-zAPwo I EF1a JusTa. fa -t Akt shRNA library vector

Fig. 36
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Proteasamal subunit beta 5

shRNA Hairpin Sequence ) Corresponding mRNA target sequence iillal:’li‘{:
P
gacctctatgtgttaccagteattaatgaCTGGTCEcatraazry |, . , .., ren
actggtascacatagaggte (SEQ 10 HO: 1) S0 1 IPRPGTGTTACCAGTICATTAATGA Strong
Orientaticn: sense-LOOP-antisense The T3 ONO: 16
gaatetatgageottecgaaataaggaacgeCTGGTCgegtteeTt ir :':hi .
atttcgaagectcatagatce  (SEQ ID NO: 2) > TATGAGCTTCGARATAAGGAACGC Strong
. - . b
Orientation: sense-LODP-antisense - 0 NOE LT
gatctacatgagaagtatagtgyctetacCTGETCgtagageoa 1, . t .
" . S8 D vIATGAGRAGTATAGTGGCTCTAC
ctatacttctcatgtagate (SEQ ID NO: 3} Intermediate
H . HO: 18

Orientation: sense~LOOP-antisense -

Fig. 37
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Axi Receptor Tyrosine Kinase

MNama ShRNA Hairpin Sequence Correspozg:'rllgiﬂRGNA target ii[l?:li‘tr;
atgcacgeecagoegeacagegTTGCATCOCTGUT GGATCCAA

shAxl21 | S9ctytgeggctgggegtgeat  (SEQ ID O: 4 CGCTGTGCGECTGEECETGEAT Strang
Orientation: antisense-LOOP-sense ¢SEQ ID NO: 19)
acgggtotocttotttogcegTTCEATCCCTGOT "GHATZLARC

. CGGUGARAGARGGAGRACCCET

shAxl13 | 99¢gaaagaaggagaccegt  (SEQ ID Wo: . Intermediale
Orientation: antisense-LlOOP-seunse "8y 1D RO: 20)
gcttcaggcgatttccccggchTGGATCCCTGbﬁ"‘GATNCAA A

shaxits | C9ccygugaaategectgaage  (SEQ 10 M ¢ . CGCIGGGGAMRTCGCCTGAAGC Wask

Orientation: antisense-~LOOP-sens-

'SEX ID NO: 21)

Fig. 37 cont'd
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Akt serine/threcnine-specific protein Kinase

shRNA Hairpin Sequence

Corresponding mRNA target sequence

atcctcatggaggagatccgcttcccgcTGCTGGATCCAGAGArd:;;ﬁ;hgc
ggatctectcoccatgaggat  (SEQ ID NO: 7}

Crientation: sense-LOOP-antisense

CCCageCCCoaccagtecactgcacggeTGCTGEATCCAGAAT « 1l - "ag
tggactggtgggggetggg  (SEQ ID NO: 8}

Orientation: antisense-LOQP-sense

ATCCTCATGGAGGRGATCCGUTTCCCGT

|lSEQ D NO: 22)

[

I TECAGT GEACTGGTGGGEECTGGEE
1

1 PEE, TD NO: 23)
1

gtcacgcgqtgcttgggcttggcTGCTGGATCCAGAGATqcusy}~g:anqca
ccogegtgac  (SEQ ID HO: 9)

Orientation: antisense-LOOP-sense

SICAAGCCCARGCACCGOGTGAC

1S2Q ID NO: 24}

cttcatggcgtagtagcggcTGCTGGATCCAGAGAchgctﬂE?d5§ccacga
ag ISEQ ID NO: 10y

Orientation: antisense~LOOP-sense

CCGCTACTACGCCATGAAG

1SEQ ID NO: 25)

gtggcecacacactcaccgagaaccgcTGCTGGATCCAGAGATuAtf'tc;gt
gagtgtgtgggecac (SEQ ID NO: 11)

Orientation: sense-LOOP-antisense

GTGLECCCACACACTCACCGAGAACCGT

320G ID NQ: 26}

ccttttgcgqcacacctgagtacccggcTGCTGGhTCCAGRGAT;}};&ﬁcac
tcaggtgtgecgecaaaagg {SEQ ID RO: 12}

Orientation: sense-LOOP-antisense

——
CETTTTGCGGUACRCCTGAGTACCTGGC

f \SE0Q ID NO: 27)
|

Fig 37 cont'd
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Akt serinefthrecnine-specific protein kinase

shRNA Hairpin Sequence N "Corresponding mRNA target sequence

ccatgaacgage t::gagtacctgaachGCTGGATC’-L-'A.(J:'-\Lir RTIN igta.

teaaactegttoatgg  (SEQ ID NO: 13) SCATGAACGAGTTTGAGTACCTGARGC

P E : 2
Orientation: sense-LOOP-antisense “ ID WO: ZE)

aagatcctcaayasggaagteatogtyggeTGOTGOAT L ALY - 1. . cgas . |
gacttcoticttgaggatatt (SEQ ID NO: 14 ALSATCCTCAAGAAGGARGTCATLGTGGE

Orientation: sense-LOOP-antisense 1EQ ID HO: 25)

cctgcactcgqagaagaacgtggtgtCTGCTGGATCC@.G;‘.G;}? . acCacytl § g
cttetecgagrgeags  (SEQ ID NO: 15) CCIGCACTUGGAGARGAACGTGGTGT

i
T iBE :
Crientation: sense-LODP-antisense . 15EQ 1D RO: 30}

Fig 37 cont’d
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Subcutaneons growth of MB-VIDA-231CST-Ax] sShRNA epi-allelic
breast careinoma cell series in NOSCID mice

-« [netfective

0.0 7

Axl shRNA
(shAxl-18)

us

(1

Thire [tk
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