WO 2005/082488

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

1/35

hairpin-adaptors

=9
=)

cDNA fragment
—— +
e R )

'

endonuclease 7{¢ % endonuclease

nick

Fig. 1

PCT/US2008/014037

Fragment target cDNA
into many approx.100 bp
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molecule.
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and the opened-out
stem-loop molecule.,
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Generating shRNA expression cassette from
hairpin tags

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.

A\
(

B e
AT UV T UL LY | e L
AEAEERABEEREEEERRE N smmmmr= -

-

At 130bp, this product
is big enough to ge!
purify efficiently.
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Generating shRNA expression cassette from
hairpin tags

C) Gel purify. 4
D) Subclone into a suitable expression cassette by digesting with cloning
enzymes. In a preferred method, this isn't required as the opened gfit loop
is already attached to the vector. All that is required is to circularigé the
vector by ligation.
E) If necessary, subclone the expression cassetie into an approgfiate vector,
e.g., a retroviral expression vector, 4
F) Transcribe the expression cassette in a host cell to produgle a candidate shRNA.

R
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Fig. 4B
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hairpin-adaptors

Step 1 O ragment + ﬁ Fragment target cDNA
into many approx.100 bp
; <) fragments

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

Step 2

wp H O
endonuciease ¥ Y X endonuclease

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

Step 4

tigate blunted/dephosphorylated
Step 5 stemn loop structure to blunt-cut vector.
Absence of a 5-(F) on stem loop
- O results in a nick in the resulting DNA
molecule.

Step 6 “Open out” the stem-loop

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

7 from the nick.

Step 7
‘Opened out”
stem-loop structure

Recircularize the vecior
and the opened-out

Step 8 stem-loop molecule.




Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8
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hairpin-adaptors

cDNA fragment :<)
+

(==

é

endonuclease A X endonuciease

$i

opticnal nick

A }
optional promm O
Znd primer site e .
Rastriction sites

Primer binding site

é

. SO I W SO WL . . §

primer

Furthar conventional
cloning steps

Fig. 2

Fragment target cDNA
into many approx.100 bp
fragments

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

Treat with endonuclease to
release hairpin adaptors plus
cDNA subsequence

Ligate stem-loops 1o
adaptor oligonucleotide

Anneal primer and “open out”
the stem-loop by copying the
DNA with a strand-displacing
DNA polymerase. Copying
starts from the primer.
Qptional second primer site
can be used to PCR amplify
the product.

“‘Opened out”
stem-loop structure

Optionally cut with restriction
enzymes and clone into
vector by conventional
cloning metheds.



Target gene(s)

Fragment

Convert to
shRNA inserts
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BN NN Y s

[HETTET TPV THEIG
OO

(S ASISIS,

|
|

™
ZF7A EZREZA

AL, I S

e
LLLIISSL. eSS
[iaanszinann) BASTERSAS
OO

HIATITTTIERATITTH

Clone into retroviral
vector

Fig. 3




4136

Generating shRNA expression cassette from
nairpin tags

A} Ligate on cloning adaptor loop

BY Anneal primer and exiend {or exiend 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 aveids bias.

A TPV Y TN T VY TV LY R

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

AT ITR T P
[EERANAELE R

e T LTT I TLT T

Fig. 4A
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Generating shRNA expression cassette from
nairpin tags

C) Gel purify.
D) Subclone into a suitable exp:ession cassette by digesting with cloning
enzymes. In a preferred meinod. this isn't required as the opened out loop
is already attached to the vecior. All that is required is to circularize the
vector by ligation.
E) If necessary, subclone the expression cassette into an appropriate vector,
e.qg., a retroviral expression vector
F) Transcribe the expression cassette in a host ceff to produce a candidate shRNA.

v,

U6 promoter

- FTTTTTTTTITTIH] b= 1 TTTTT

Pol 111 based transcription in cell

T T

Candidate shRNA

Fig. 4B
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-~ AN
)
F|5A cC e TT G S &L - = = - L
9 ¥ YD DL - oo~ - ,
~
N /
FI 5B NINZNINANGSNANTNGY/'X'C A C T C T C A G -
g' K'Y N'N"N'N'"N'"N'N'"N'Y X G T G )
A C G - (Nin -/
, N NNN-NNRUNN
Fig. 5C ¢ 2,8 LML NN N NG N
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Hairpin oligo ligated to dsDNA e3¢ e
. N A A
------ XYNMNNKENNNYXCACT L
______ X ACNCHLNGONUNGNGMLNG ALK =y
:.f
\h\\;\

‘Open-out' and
clone into circular
veetor

_ . Gsul
woem e = MY NHNNNHNNY XCACTGT - W -ICTGGAGH

- = BT HNHENHNNTE
- oMY NNUNNNHN

S

I

Recircularise .
A A
~~~~~ CHNHUNHHNTE - --

we e WTHNHENHEN CW- -

Fig. 5D
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cut outside their

recognition scquence to scamlessly juxtapose scquence

clements
TRNANIN 777 SEEERE NN'TTTTT
Rest of vector — P 1 T S siferd.w- CTGGAGN '
51RNANNI\It_;‘{‘Q T simuonce GaCCTGN Mhavanaan Restofvector
EwEL w0 T = = ==
Cut wly Gl
VN T,
'RNA?H\?I? e éjsui e m*fT'T?r'T‘
et ool vnegoe B1 NN T A VY SedunEnes - CTGGAGN 2 LB et af vt
Rest ol veetor =5 1 RNA|NNN E COAGTTO Loy ssquence - G ACCTGN NN | Rest ol veetor
e Cist] ~iie . \ _____
k‘/ \_W,/
Rest ol vector— zigﬁﬁ b o ETE TE ;TTZ. TT-: Rest of vector

Rest of vector

1RNA

B

Biunt ¢nds
Revtroularse

TTTTTa Rest of veetor

Fig. ©
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N.BbvC 1A
GCTGATG- - - - - e COTCAGEGGCCECGCATECTECTE - - ~GOARTG - - -
Rest of vector - i -
st of vector =onaercc. - .. |Cloneu cliA CGAGTCICCEGCGCATACGACGA - - -CGTTAC - - -~ Rest of vector
N.BbeC 1A
. Nick with N.8bcC A
. . N.BLVC IA
_6C GRGG---- . - -CCTCAGCORECSCECATECTECTE - - - GOARTG - - -
Rest of vecter CGACTCC———-@E@.C?Nﬁ_ . _GEAG (GCCGQCGCETACGACGAC- - -CGTTAC- - -~ Rest of vector
N.BbcC 1A T
Extend with polymerase
N BbvC 1A
_GCTGAGG ----------- ---~-CCTCA  TGAGG- -+, N -““CCTCRGCGGCCGCGCATGCTGCTG---GCMTG--—_
Rest of vector=pmpcpce.. ooiiiiee Cloned ONAL " "coagr  aotee.  LCened DN e CdCCCGORCATACGACEAD - - -CETTAC . .~ Reat of vector
N.BbeG 1A

Recircularise
(with or without additional stuffer)

New
BspHI site Nott EcoP15¢
--CCTCATGAGE  -jm . 7 ot - - -CUTCAGCEECCECECATGCTGLTE - --GCARTG - -
—.GeAGTACTCC  ooeed CONAL vGGAGTCGCCGGC(SEC%FACGACGA& --CGTTAC---
or stuifer p

|

Continued on £1g 7i$

Rest of vec:l:c:r-—C =Rest of vector

[ctoned cona -~

Fig 7A
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Continued from Fig 74

l Cut with Noil, Sphl and perform
unidirectional deletion
EcoP151  Nb.BsrDI

o . Yc | M — F---COTCATGAGE - -, - -
Rest of vector =Fo R0 """ """ Cloned cONA " acnaracnce  Cione cTacaiaera "GLRATE " " Rest of vector

Biunt ends Recircularise

EcoP18i  Nb.BsrDI
SOCTGAGG v ‘_] ----CCTCATOAGE - 1o e CTGCTG - - -GCARTG- - ~
Rest of vector COACTO  ommeem e Cloned <DN - - -GGAGTBCTCC [ﬂ“_”_eJGACGACAHCGTTAcu«' Rest of vector

Perform vector-attached shRNA cassette
generation using £coP 151 and Nb.BsrDi,

New
RETER BspHI site EcoP15l  Nb.BsrD
GOTGRGG-—-=- === oned |----CCTCATGES - - - (=" CTECTG- - -GCAATG- - -
Rest of vector~conapne (L1111 «wwGGAGT.B.C’I"‘ . @9[:} GACGAC- - -CGTTAC- - -~ Rest of vector
New shRNA
cassetle

Cut with new BspHi site or
site in stuffer Recirgularise.

EcoP15l  Nb.Bsrb
CTGCTG- - -GCAATG- - -
GACGAC- --CGTTAC---

GCTGRGG

Rest cof VECtor-CGACTCC

=Rest of vector

New shRNA
cassette
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=coP 15!
GCTGAGG- - -GAGTCEGCAG
Rest of vector = cGaACTCC- - - CTCAGTCGTC
N.BbcC IA  Miyl
N.BstNB |

Cut with EcoP 151

Cloned cDNA

EcoP15l
SGCTGAGG - - -GAGTCAGCAG Nog
Rest of vector IG:%%CE%CA""'[SE?AGTCGTC N33
.Bbv Yy Target ta
N.BStNB ! gettag

Ligate on hairpin-
adaptor oligo

Additional restriction sites

-Rest of vector

Additional restriction sites

=Rest of vector

GCTGAGG- - -GAGTCAGCAG N
RESt°fVECtor-CGACTCC“~~CTCAGTCGTC( NG
N.BbvC IA Target tag Hairpin-
adaptor
Introduce nick with
N.BbvC IA
GO GRACE- - -GRETCAGCAG N
Rest of veROr =concrec- - -CTC;:-.C;T(,'GTC! NgJ
N.BbvC IA Target tag Hairpin-
adaptor
Open out DNA with
strand-displacing DNA polymerase
GCTGAGG- - -GAGTCAGCaGE W W )CTECTGACTC - --CCTCA
Rest of vector =(ip Andl_GreaGTCGTC| Moy W |GACGACTGAG- --GGAGT
N.BbvC 1A Miyl Target tag Hairpin- -niquisH  ps? tepisT Miyl
adaptor 10lqebs
Optional cut with additional restriction
enzyme(s) to remove rest of cDNA.
Recircularise and clone.
\
GCTGAGG---GAGTCAGCAE| N W YCTGCTGACTC ---CCTCA -
Rest of veetor=gapincie L CrcaGTCaTd N W JGACGACTGAG- --GGAGT - .~ Rest of veetor
N.BovC 1A MiyIN_ {rgel Harrpin- -siquist Myl
tag adaptor wolgsbs o)
Use directly or subclone hairpin
cassette, e.g. by cut with Myl
M3> W
Ny i
Targettag Hairpin- -niigrisH psl topisT
adaptor 1wlgebs

Fig. 8
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FEQ- 9 . Gsul sites

EcoP15! site Pmel site (not essential)

o -

S'PhO‘T'T“r[" 7"-‘"?‘?"%"7""?”—’":"ﬁ'r"m"? :
IOH om0 n-n-m~?—--’~-$-m-m-—-rx---m—-’qﬁ
D
. 'y ~J Pl
(o)
© [
Half a Pvull site Gsul sites
Flg* 10 Gsul sites
[+ ]
'O
— &
= i = t
T T - O i =l -..j _
)3 Me 3 \ﬁ m:’“;"lihi_fhl_‘"f“:»-.b/) i
Half a Pvull site . Pl
McrBC site (Purine. methylC) ° \
-9
(=]
Gsul sites
lacOs site

Fig_ 11 Gsul sites

(two after
opening out)

EcoP 15 site

-y
=]

5'Pho|o-—-010-J-r o= 2~ 0-0-2-0-»-0-%

! ] I} i 1

FOH[e-»~010->—Cf 0= —»-p-0-=—0-=-0-~ "\ G
8 3 AR
-
A
pNo
Half a Pvull site RS
A
L0
CE
@0
= —
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—). oo

L264 M483LRTetl6Afe
2894bp

H
2200

. Bop
e
Motar,

m

¥

5z
e

1

U6 promoter

ATATATCTCTCTATCAGTGATAGAGAG
TATATAGEGACGATAGTCACTATCTCTC

kel

Afel (964) E ig 12

Pacl (672)

Aarl (991)

¢ MXem1 (1004)

Hind3 (1013)
Terminator Terminator

TITTTCCAATGCATTTTTGG TAAGCTTAC

i.ﬁ.AAZXGGT'{.‘RCGT ARARCCATTCGRATG
1000

Aari (691) Xcm1 (1004)  Hind3 (1013)
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Start of Tfanscrépt\oﬁ_

Terminator . )
Vector cut wilh

Afel andd Xeml

| U6 promoter

ATATATCTCTCTATCAGTGATAGAGAGCCH
GATAGTCACTATCTCTCG PO

SE-TTTTTGGTAAGCTTAC
HO- TRRAAACCATTCGAATG

Dephosphorylated
I~ and blunt-ended
©  hairpin tag

%wwqé

PSS S8 r11>3r>~4-«1
T‘

~
&)
o

NHNHNNNNNHENNNNNNNNNNNNNNNN PO g6y

P A |

OHANHRE YN NNEN VNN NI NN NN N NS NS b rrerbr i 5
weemre—

Terminator

OP?TTT?TGGTAAGCTTAC
HO-TAABRACCATTCGALTG

Unligated ‘nick’

N

o
I UGDromoteF >\4 ‘.4
STATATCTOTCTATCAG AT -OR NNNENNNNNEREINL 0 --VI\-MW?@ payed ?T?H.

TATATAGAGAGATAGTCACTATCTCTCG- PO-NNNNNNNNNRNR BN .:r\mN:\’r-"r"’mb*" o LT i FrOrDepeppe s
~} fo)} - N
] o o

e S

-l

Ligated Fig 13



Unligated 'nick’

UG promoter

-

CTCTOTATCAGTGATAGAGAGC -0 NMNNNNNNNNNNNNN !
WGAGAGATASTCACTATCTUTCG- PO-NNNNNHNMENNINN N

Ligated

P

: nerisation with & strand displacing polymerase
- ted at ‘nick
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Terminator

CP-TTTTTGGTAAGCTTAL
HO-TRAAACCATTCGRATG

-~

[
(=]
o

) A T':"fXJrqri“"ﬂ*?'?'?'Q"?'?"
s Cr;wf‘*f‘«bv"t’!‘v-ﬁbﬂ'ﬂv—(“ﬁ'—br'\'—ek e
~
7 el
o o))

]

KMHNNE N ..
kv

Hy
*l

U6 promoter

it
TCTOTCTATCAGTGATAGRGRGO N NNNNNENNNNNN NN 1
VTAGAGAGA

TAGTCACTATCTCTCGNNMNENNENNNNNNHNNE

Fig 14

T m
"
R SR AR A e o
vy ;:-;l\,-1--0-6.-'-/:‘-(;-«-;-9-:\-4-0’\--4- P

Terminator

T

OP-TTTTTGGCTAAGCTTAC
HO-TRARACCATTCGRATG

—

oo e boon

o]
]

ﬁ;&
g
=]

) )
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Start of Transcription

‘'sense’ strand ‘antisense’ strand Terminator

Haupat o o owith stufies

Fig 15

Start of Transcription

[I:U‘"’ ramoler ‘sense’ strand

‘antisense’ strand Terminator

1

apusense strand
LRERE Rh 0 n i

& RN

Final hatipit woop

Fig 1€
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c C o
e -
= =1 -3
2 2
O o Q
s £ £ g
= 5 549
Fig. 17
T=2
&~
il =
Control Pacl -
bp (kng\?\m correctsize) =0
700
600
500
400
300
Fig. 18
g 200

100
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Reporter Construct

Ineffective siRNA Effective siRNA
in RISC complex in RISC complex

f'ﬂRNA LT T T T I i - A ;’)A | B R IMT TO o 7 /& pA
< R
< G J

Transcript
degradation

Protein

Steady-state level Rapidiy declining leve!
of Reporter protein of Reporier protein
PEST -domain directs
rapid ubiquitin-mediated
degradatlon
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SnaB1(342)

Asct (600)
Ssp1 (6720)
Spet (883)
Xmnt (6515) .
\
P‘m.;,m Sfr1 (1229)

Bsu36l
(1263)

BstE2
(1332)

EcoiN1
{(1637)

L101 N278 GFPPEST2AHygro -l
6902bp §  (1667)

§ Agel(1831)
Afl3 (5020) 7

Pcil (5020)

Sapl (4904)
Bbs1 (4768)

' Hygromycin EcoR1 (2903)

Nhel (4146)
BfuAl (3312)

Not1 (4062) \
\ \ BspM1 (3312)
Vol \
Yoy Y
Ly
.

Avr2 (4053) | \ \_ Rst2 (3407)

Bgi2(4047) | | 1 Pmi1 (1993)
Hpal (4043) | \«. \“\\ 5ac2 (3779)
Mfel (4036} | BstX1 (2059)
Munt (4036) \ \Sa|1 (4024) Xho1(2042)
Hind3 (4030) BamH1 (2048)

Fig. 22
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[ Usm0 72N oa [[[RIP2APU [[K EFlo [ uemo 32N

Pol Il | }oooi Pol 111}

AAA——'{FllllllllF{l}iF{?l——mT
T S

¢ shRNA

IR
f FPuromyocin
i | Phosphotransferase

0 O A Y

shRNA targeting Axl or Luciferase (control) in an RRI vector

Fig. 23A

LTR

l'ﬂ?| T r e ARA

RIHTL I Axlis not translated
{ )\ R Hygromycin 3
s \

Phosphotransferase,

TRVRAVERARBUAARERR LIRSS L b e e aagR

GFP-PEST reporter with or without Ax] cDNA

Fig. 23B



22/36

AX]

L110/Luc-secondary Ab only
L110/Ax-2 hairpin 7 ©
/

100*_ \\

80 i

Fod

60 N
" Lo
P |

|

] .

: 4o

% of Max

\ |~ L110/Luc hairpin

40

20- .

10° 10" 10° 10° 104
AxI

Fig. 24



23/36

Luc shRNA Axl shRNA

Control
reporier
(L101)
Fig. 25A
Ax!
reporier
(L110)
L101/Ax| hairpin
L101/Luc hairpin ' L101/Luc hairpin
. wt cell line
wt cell line L101/AX! hamrpin \ \ \
100 - 100 ‘
Q0 80
- b
g =
- 5 40 | L 101
< 9 3
2 - 2
0 0
1




Fig. 26A
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L110/AXI-2 hairpin - £110/AxI-280 hairpin

wt ceill line
L.110/Ax1-278 hairpin

100 -
|_— L110/Luc hairpin

% of Max
fe)] fo ]
L] L]

.
L)
.

[
Loy
.

0

[AS S1iL  a L e 1

o 10t 102 100 1o

GFP fluorescence

L110/AxI-2 hairpin
L110/AxI-280 hairpin

/ L110/Ax1-278 hairpin

L110-secondary Ab onl
4 \ 4 / L110/Luc hairpin

N
100
Fig. 26B |
=
< 60
5
2 40
20 -
0 T "i':"l LN RLLLT RAMLELA SALL Mk St kL
% 10 10 10 10f
anti-Axl antibody
Fig. 26C
Axt expression vs GFP expression
{(background substracted)
1000
o
O
‘B
n
o /
o 100 4—— - - [
> M
(Y
0.
EL,
O
10 :
10 100 1600
Axlexpression
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PCR Luc =0
1OOIO...,,..,......_...M.N..._._h. e = o S S —
80,0 = T
r 81.6 840
60.0 743
40.0
20,0 -
16.8
0.0 8.3 :
‘ |_wi | Axi18 Axi13 AxIZ1 Axl2
20,0
Fig. 27A
100,0 —
Xeg,
80.0 ~ R AxI21
<«
< 50.0 ‘t Axl13
4
£ 40,0 -
o ,
v 20,0 _—
S e ARIE
200 W oo 20.0 40,0 60.0 80,0 100.0

20,0~

%KD {Protein)

Fig. 27B
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100 5 Luc shRNA control 100 5 shRNA#2
80 - m 80 1
x S
© B0 J
= = 60 GFP-PEST-
%5 RFP-shRNA luc \?3 PSMB5
X 40 - 40 reporter
GFP-PEST-
20 4PSMB5 20 - RFP-shRNA luc
reporter
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14 nt duplex region

111213141516171819

0
3-HO e - -5
High stability of the 5'5S terminus Low stability of the 5" AS terminus
Blacks incorporation of S§ promotes incorporation of AS
into RISC. into RISC.
Suggestion: Suggestion:
GorCat5'end of 5SS AU-richness at 5'end of AS
Low stability in this region promotes RISC-AS-mediated clevage
of mRNA and might promote RISC-AS-complex release.
Suggestion:
U at position 10 of 55
s Sense strand (5% (1 Antisense strand {(AS)
Sequence of RNAI trigger
molecule identified by
the invention o Algorithm prediction  Actual efficiency
CGCTGTGCGGCTGGGLGTGCA Score:1/20 >G5%

GGCGAAAGAAGGAGACCCGTT  Score:0/20 knockdown

Fig. 35
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[ TR H RNAIReporer Akt cDNA Lree ] RNAi FACS Reporter with Akt cDNA

IUSITE';OTBKD—SE—) PA | RFP-2APuro KL EFla lusel. T, >.L Akt shRNA library vector

Fig 36
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Proteasomal subunit beta 5

shRNA Hairpin Sequence Corresponding mRNA target sequence RAi[g‘tf'i‘{:

gacctctatgtgttaccagtcattaatgaCTGGTthattaa‘\:g" , . ” ) I
actggtaacacatagaggte (SEQ ID HO: 1) ATGTETTACCAGTCATTARTGA Strang
Orientation: sense~LOOP~antisense B 7 A0 16
gaatctatgagettegaaataaggaacgeCTGETCgegttcett T _ .
atttcgaagectecatagatte (SEQ ID NO: 2} ! ATGAGCTTCGARATARGCARCEC Strong

. X . | qO: 1Ty
Orientation: sense-LOOFP-antisense :
gatctacatgagaagtatagtggctetacCTGGTCgtagageca . - m
ctatacttcteatgtagate  (SEQ ID NO: 3) - - v-AIGAGRAGTATAGTGGCICTAC Intermediate

Grientation: sense-LOOP-antisense - H0: 18

Fig 37
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Axl Recebtor Tyrbgine Kinase

Name ShRNA Hairpin Sequence Corresponding mRNA target Relative
sequence Activity
atgcacgeccageegeacagegTTEGGATCCUTHET CLGATCCAA
. CGCTGTGUGECTGGGCGTGCAT
shAxl21 | C9ctgtgcggctgggegtgoat  (8EQ ID NO: 4 Strong
Orientation: antisense-LOOP-senss (SE8G 1D NO: 19
acgggtetecttetttegoegTTGGATCCOTGOT GLATCLAAS CGCGAARGAAGGAGACCCGT
shAXI13 ggcgaaagaaggagaccegt (SEQ I KO: R Intermediate
Urientation: antisense-LOOP-sense 'HEy 1D NO: 20;
'CCCTGGE T AT S
gcttcaggcgatttccccggchTGGAiCC; ?f A AR CLCrGGEGAAATCGCCTGAAGE
shAxiB cygcecggggaaategectgaage  (SEQ ID M0 Wezk

Orientation: antisense-LOQOP-senze

‘5B ID NO: 21)

Fig. 37 cont'd
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Akt serine/threonine-specific protein kinase

shRNA Hairpin Sequence ' Corresponding mRNA target sequence

H9C A TCCOTCATGGAGGAGATCCGCTTOCCGE

=3

atceteatggaggagateogottecegeTGUTEGATCCAGAGA Vi 14
ggatctectecatgaggat (SEQ ID NO: 7)

Orientation: sense-LOOP-antisense | UBEC ID HO: 22)

cecageoeccaccagtccactgoacggoTGUTGGATCC AGA A" iy car e
TGLAGTGGACTGGTGGGEGGCTGGEE
tggactggtggygggetggy  (SEQ ID NO; §)

Oriegntation: antisense-LOQP-sense +AEG 1D HO: 23}

tgett tt TGCTGGATCCA LA T U CAGECa
2§§i;2§§2t9‘f%gg‘§§ Ng?cg) CCAGAGATgC VISR | e RAGCCCAAGCACCGCGTGAC

. . . EQ ID NQ:
Orientation: antisense-LOOP-sanse (320 0 24}

cttcatggcgtagtagcggcTGCTGGATCCAGAGAchqcrdézdfdccacga

ag  (SEQ ID NO: 10} CCGUTACTACGCCATGAAG

. . . i ) 1 2
Orientation: antisense-LOCP-sense {SEQ ID NO 3

gtggcccacacacucaccgagaaccgcTGCTGGATCCAGAGATu42{ TGt 5;T"GCCCPCACACTCACCGAGAACCGC
TG 1

gagtgrgtgggccac (SEQ ID NO: 11}

3B T .
Orientation: sense-LOOP-antisense SEC ID BO: 26}

ccttttgcgqcacacctgagtacctgchGCTGGATCCAGAGATﬁﬂl1qqtac T,
tcaggtgtgccgcaaaagg  (SEQ ID NO: 12} CLOTYTTGCGGCACACCTGAGTACCTSGE

. . . éw?E H
Orientation: sense-LOCP-antisense B8 1D O 2

Fig 37 cont'd
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Akt serine/threonine-specific protein kinase

shRNA Hairpin Sequence

ccatqaacqag:tcgagtacctgaagcTGCTGGATCf.(
traaactoghtoatgy  (SEQ ID NO: 13

Crientation: sense-LOOP-antisense

aagatcctcaagaaggaagtcatcgtggcTGCTGG'
gacttecttocttgaggatett  (3EQ ID NO: 14

Jrientation: sense-LOOP-antisense

" Corresponding mRNA target sequence

TR ATGAACGAGTTTGAGTACCTGARGT

SEG ID NO: 28)

L eder AR SATCCTCAAGARAGGAAGTCATCGTGRC

LEQ ID NO: 28)

CergeacteggagaagaacgtggtgtCTGCTGGATCOAGAGAT 1. uCudegLL ¢ P CCACTOGEAGAACARC CTGATET

cttcetecgagrgeagyg {SEQ ID NO: 15)

Orientation: sense-LOOFP-antisense

{820 ID WO: 30)

Fig 37 cont'd
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Subcutaneons growth of MB-YDA-231/CS AT shRNA epi-allelic

breast carcinema cell series in MOD/SCID mice
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