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< SUMMARY >

| \ D-02

Purpose&
Contents

The principal objective of this study is production of miniature pet chickens by
shRNA-mediated knock-down of appropriate genes responsible for growth. To
accomplish this goal, firstly, we constructed tetracycline-inducible retrovirus or
lentivirus vector system designed to express the shRNA in a tetracycline-dependent
manner. Then, we tried to introduce the transgene of our interest to the chicken by
injecting highly concentrated vector virus into the blastoderm of stage X embryo.

1.

Selection of appropriate shRNA sequences efficiently inhibiting expression of
growth-related genes (growth hormone, growth hormone receptor, and insulin
growth factor 1), followed by construction of retrovirus or lentivirus vector
system designed to express the shRNA under the control of tetracycline-inducible
promoter.

Production of recombinant virus with high infectivity to inject the concentrated
virus stock underneath the blastoderm, followed by incubation of the manipulated
eggs using surrogate egg shells.

Molecular biological and physiological analyses to determine the inhibitory
knock-down effects to the target gene expression in the transgenic chickens.
Generation of miniature green fluorescent transgenic chickens and Korean
traditional pet chickens by applying the miniature techniques and experience
accumulated in performing this study.

Results

6.

Confirmation of knock-down effects of the selected shRNAs in vitra

Construction of virus vector system we schemed, and confirmation of the
tetracycline-inducible inhibitory effects of the shRNA in the virus vector.
Production of GO generation shRNA transgenic chickens by injecting the
concentrated recombinant virus stock underneath the blastoderms of the eggs,
followed by incubation of the manipulated eggs using surrogate egg shells.

. Confirmation of germline transmission of the transgene bhy screening of the germ

cells of GO founder chickens, followed by production of the Gl generation
transgenic chickens.

Molecular biological and physiological analyses to determine the inhibitory
knock-down effects to the target gene expression in the Gl generation transgenic
chickens.

Production of miniature green fluorescent transgenic chickens and Korean
traditional pet chickens of GO generation.

Expected
Contribution

The results and experience acquired in performing this study could contribute
1.

in creating a higher value-added business in the animal husbandry area by
commercialization of the miniature chickens.

in producing miniature domestic mammals including pigs that can be used in
xenoplantation.

in providing a powerful experimental model system in growth-related study.

Keywords

transgenic
. 8 virus vector growth insulin-like  |tetracycline-indu
miniature pet . .

system hormone growth factor |cible expression

chicken
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T AT shRNAE designdty] FEH 23 xHo

expression system (Gossen¥} Bujard, 1992; Gossen &, 1995)° =3t 23, 173E89

vy

_

7F&3t  tetracycline inducible

virusE ©]&3te] ARG g AT F ATE FHe FFE A= Aotk A
©] shRNA A &e] gr H Tet system® =4 E} ATFANME HF2g L AHE =5
A7t flerg & ATl e shRNA A LS =437 Tet systemo] 75 3 A A
ozl SHA F&F A7 FEeE FRE 5 AS Aol AREHT. dAHor ddt=
29 knock-down®] FE2Q1 2HE 2o]E B3 tetracycline®] Fw AF-E 7hH5dHA
B designdtSl”] WlZol T& &€& FHAA AL F A= A EA JHesAe Ha
315t th &, tetracyclinee FoIetA] &< ¢ F Aol A= ¥ A9 gle AL
2 A3E™ 24 tetracyclines w3 HolMR 293k a3y} A dA FHsIt

x A8

= A
2 % FAAL BAHE FAAS BHE oFY B B o), B AN YA
o=

9 ddstls E gE £AF] e A
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| D-05
A1 A AT o2, AP A
1. A7/ =3 d=gF 9 i
7 . F3 =
B A AR+ 19973 FHE A 200] W =5 EHAES] HPFo o8 YFE 3
st o, & Eokol Iy HAEIVI=E 8 IFAZA AEEH AHAR /{FE VAL
= of #xo] &olsitt B A4 I 9 virus y4HE,

g 4% Bobd A7Ae BAdtu 233 )
ool @ AT ML ol gt & ATolNE FUAE J1EL o]gate] g 43
ghel 7l SR WA WA 29 stel e St S8 A

TN
[o

b

o

o

GH receptor, 18|31 GHe| TdS AA37] 915l shRNA 7|<E< %+ vector system
S TEstaA e, b Aol ek shRNAS LS =3, XA Eo|H o= 373
7] $18+ tetracycline-inducible expression system (Tet system)¥ ZZ]5°]4 promoter
= vector ol =Y3IATH ZF shRNAS] &&4 e in vitro AR T s At 3HA
o] ZrotA @AIZE ol A4to]l 7Hed FHHE mouses: AAE F7 in vivo BB ANEE
AZ F virus ALY FEAIHAA APsiAh =3 F5F 479 GH receptor
shRNA® GH shRNA, Z12]al IGF-1 shRNA7Z} Tet system ol =% virus vector
system= o] &3t IEEY virusE A4 ¥, o] virusE FAHTY wiwd ol PAF
sto] dieldzt o w FAAS g Aabstaa sk AL AlAY FAAS Heo
Ao A genomic DNA PCR RS Fall 2 FAAe A7t &1d /HA=

o e wHlEte] A2ATHGL) FAHE FS AT AAY FEHE GS e
2 Tet systemol] o3 A #H FAAS LAS AASHE shRNAS &84S AAsIL
2 .

o ok

o

N
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o FHARS de AU AsiAe 2t A RAR(RATHOE stage X TA)S] Hl
W Fol BEEe virusE FUT F o dAe ol gate mgdth 1 YA A
o g 2 gk

y "?«i -~y
l\ﬁraf _—

. Vector

%ﬁ@\”

Expression Vector Construction

’ g
vsw;%
Vi

Virus Production and Concentration

Gag- Nﬁ
Vi

o

-
A
= R
\!:, G0 mossaic
Virus injection Incubation hatch
o FZ3}3LA} Sh= retrovirus$} lentiviruse] iAol F+E= the3d 2
Retrovirus Vector
Tissue
CMV/MSV| W TREmOd/| oA | Specific | 15 | IRES | NeoR |WPRE | 3'ALTR
5' ALTR Ubp promoter
Lentivirus Vector
Tissue
RSV/ | W RRE cPPT|TREmOA/| oA Ll Specific | TS | IRES | NeoR | WPRE || 3’ ALTR
5 ALTR Ubp promoter
* CMV/MSV 5LTR, Cytomegalovirus promoter/Murine sarcoma virus 5 long

terminal repeats;
promoter,

suppressor; IRES,

shRNA,

W, packaging site; TREmod/U6p; Tet responsive element/U6
short-hairpin RNA;

internal ribosome entry site; NeoR, neomycin resistance gene, 3’

tTS, Tetracycline-controlled transcriptional

ALTR, 3" self-inactivating long terminal repeats; RSV/5LTR, Rous Sarcoma virus 5
long terminal repeats; RRE, Rev response element; cPPT, central polypurine tract.

2= Al

FA 279 vectors: T

* shRNA-coding +x2+e} =
stz gk

2| &0 % promoter®] F ol wet

AR ol o

ok
!
o

s

(i) EA8=

e Genomic DNA PCR : & AFoA AASE AAS /A9 o #34 =Y o
e glstr] fete] AAdT =3 o2 T/ primer® PCRE AASt =4
d o freAe] 24 ARE HAEIH




A2 one} Aol fHAe

5
©

e Southern blot : Genome W AYd oz F4#
copy TE &7 faiA LA

* ELISA : Tetracycline®| &3 ol et 4% & FH o] gk shRNAS Td
o] AR =AY ARE HASIZ] HslA A #HE ARl thgh @A ol A
o] E4S ELISA WHo = AAg

1. 2 3 4 5 8
kb
6.0 - ‘ ' 123456 7 8 810112
-8 » ' ~ 900000000000
o * 000000000000
) - = c000000000000
o ° 000000000000
v - EQOOO0O00000000
& FOOQO00000000
10- 000000000000
H@0@000000000
ol
58
ol
Blood Sampling Blotting Analysis ELISA

(i) Aelshz W
* Tetracycline®] 33 oo wehA] 4% &
A FEe Fdstr
= AARH

s2 & g shRNAC 9|3
A sk 5o Al A

fo
ol
2
}o{t
i
rid
4»
Xt
T
ol oX

Inducible Knock-down GH and/or IGF-I
Transgenic Chicken

Normal Feeding Tetracycline
Feeding
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2. AR F=AA

H

T

Ao FAAAE aokstd olglel 1d »rh

N )
1% Tet-inducible shRNA shRNA 8 Zd2 95t Tissue Specific Promoter
= Retro/Lentivirus vector T+& || GH/IGF-| &3 H|EZx si2 Cloning & 23 =19|
J \_ r =/
v
N\ [ - = i
shRNA Retro/Lentivirus vector 2| knock-down & A
- I
v
28X} ! o .
Tissue Specific GH/IGF-I knock-down Retro/Lentivirus Vector System 7+=
o H1HICH (GO) GH/IGF-1 knock-down 2123} S| AA
N\ (
34kt GH/IGF-| knock-down E2I1248t 5to| At 4l ZAPEEsHY AS
| v Q
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Al 2d drHE 32 At

2 AN e H 23S AT vector system®] I o]F o] &3 FHEAS 4HF o

o AkE FIYsAT. AR dAFodAe AAdFe HAsStE FHAQ] IGF-13% GH

receptor, 183 GHO S A7) 913t shRNA 7l&& =Y3 vector system= T

Zotazt st ew, 72 Ak tigk shRNAY B3 & 53, 22 5o|Ho 2 A5 ¢
2

promoterg vector ol =3}

o_[:

B

3l tetracycline-inducible expression system¥} Z2]Eo]%
At FAAS AF Hof Akl AT AALA A AAQI IGF-1 shRNA9 GH receptor
shRNAS] G&4dd Wt in vitro AR FAl, AlthztAo] FobA TAZE ol A4kl 7}
s A mouseE AFStH in wvivo ABE AASILA ST BT oty GH
receptor, GH, =& IGF-1 Ao thdk ZH2be] shRNAZF Tet system doll E=UE virus
vector system< ©]-&3dt] FAAG Ho Aihe A =staA; ATk Virus vector system<
o] &3 A & A2 AG/HA Hid U T UM Ruzola 83 WHoREA
2 AFHAME o] systems ©]&std T FAEHE HS ML A (Koo T, 2006;
Kwon 5, 2008; Koo 5, 2010). 4% A2 93 shRNA7} =99 32448 e BANs
4, Agsta £4& AdAs e A% e A% A AAEe] L= P8

1. AE dd K249 T JAE #3 vector system®]| T

il

7} 22 E0]% promoter?] R L in vitro A

(1) GHRHR promoter

Growth hormone-releasing hormone receptor (GHRHR) f+% 2] ¥&-& Z4d 3= GHRHR
promotere H3tFA A 5Fol&Ql promotero] TH(Peterssen 5, 1998). GHRHR promoter®]
cloning> Y3 22 #F o2 Pt A . Rate] HstrAZ27E #2138 genomic DNAE
FPOo =2 3t 57 -ATCCAGTAAGTAGCATTCTCCATG-3" ¢} 5’ -TGCCTGTAGTCCGCCC
CAAAGAGC-3’ 9] primer® PCR ¥rg& TH5A2H, 1970 bpe] DNA bandE FZ3+3A
o PCR ¥H§o2 FZH 9SS pRBC-T&A plasmidol E=U3IH 2™ ©]F DNA sequencin
g< A8t 1970 bp4 GHRHR promoters 13ttt &1 3% GHRHR promoter®] 3
oAl HAS AAst7] st promoter®] 37 Ao FAFHAR] EGFP F+AAE 2%
ANzl & pLNPXW$e} A 233t pLNrGHRHRpGWE &4 3+ THFig. 1). ¥ vector= EGFP
Ao ddS F7HA717] 915F woodchuck hepatitis virus posttranscriptional element
(WPRE) (Zufferey 5, 1999) A€ol =8 FZo|t}.
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pRBC-rGHRHRp/ Xbal, BamHI pEGFP-NI / Xbal, BamHI

—| rGHRHRp [— — EGFP |[—

BamHl, Xbal BamHI Notl, Xbal

v

pRBC-rGHRHR-EGFP/Smal/CIP

rGHRHRp | EGFP Xho | Linker
Smal | Notl, Xbal
PLNPXW / Xhol , Notl pRBC-rGHRHR-EGFP(Xhol Linker) / Xhol , Notl
GHRH EGFP
|5IRH Neo [ Pekp | were [ 3LTR | rGHRHRp |
Xhol Notl Xhol Notl
Q
oLNrGHRHRpGW v

|suRH Neo | rGHRHRp | EGFP | were {3 11R |

Fig. 1. Strategy of pLNrGHRHRpGW retrovirus vectors. rGHRHRp, rat growth
hormone-releasing hormone receptor promoter; EGFP, enhanced green fluorescent protein
gene; LTR, long terminal repeat; Neo, neomycin resistant gene; PGKp, phosphoglycerate
kinase-1 promoter; WPRE, woodchuck hepatitis virus posttranscriptional regulatory

element. Length of each sequence is not drawn to scale.

GHRHR promoter®] ZZEo]2Ql &4E lstr] fsted a3 22 4FLS FPsATh
HA 5% pLNrGHRHRpGW vectorE PT67 A3 calcium phosphate W'H o=
transfectiond}®] 600 ug/ml 2] G418°] H71E wjFH oA 277F v gk & o] MEZof Hj g
<= &3t GP2 293 AlZel ZAAAIHT. ZEE GP2 293 AEE 600 ug/ml e G418°] A
7l v Ao A 257 vl kst virus ABAF MEFQ] GP2 293-LNrGHRHRpGWE 4 5t
ATE o] MEZFo| pVSV-GE transient tansfectionst™] virusg AJ4tst & Y3 particle &
9] virusE ThFE FAA Zo| AR BHAMEZEE FHo WA MEQD GH3, AMg
of o} A% AMERQD 293, FHE ZMAMIERQ] Hepalcle7, Z2]al Ao wjo} AfobA =Rl
NIH3T3E AF&3t o™, virus Z4EA HE ZFAI] polybrene (5 ug/ml; Sigma, USA)<
A7FeA T VirusE ZaAZ 4 AZEL 600 pg/ml o] G4180] H7bE wjokdolA 25
Al RS AR F {FAA7E Hdojd AlxZuks AEe AT AEE EAAMEAA 8
2o Aol o RE &Aletr] fste] EA FHAR] EGFP 34 28-S RT-PCRY} 3
v HF oz SRlstuAt st

ofr

M

=oAL

13

.
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RT-PCR TRI reagent (TaKaRa, Japan)E # 2|3t A XU total RNAE #8sti, &
RNAZHE] ImProm-Il Reverse Transcription System Kit (Promega, USA)< ©]&-3}
cDNAE A3 o] (DNAS FI 22 EGFP 32 3 WPRE, &7 mGAPDH
Az AAF ARE FR15H7] 8t RT-PCRS 333t o™ AL primer A €S E 13
2tk PCR WHE2 94T oA 581 X3 F, 94C o| A} 30%(denaturation), EGFP2} WPRE
+ 57C, mGAPDH+«= 54C 9l A 30%(annealing), 1|3l 72C oA 30%(extension)®] HH-§<
353] RbE AAJBFA L 72C oA 7&3tF WAIste] 23 extensions =38 T

P ML

o 2

Table 1. Primers used for RT-PCR analysis of LNrGHRHRpGW and LNrGHpGW infected

target cells

Product size =~ Annealing

Gene Sequence .
(bp) Temp. ()
5- GACTTCAAGGAGGACGGCAACA-3 (+)
ECEP 5 CTeGTTGGGGTCTTIGETCAG S () 2% >7
wpre 5 "GGATACGCTGCTTTAATGCCITIGS (4 315 5
5-CGACAACACCACGGAATTGTCAGT-3 ()
N 5-GTTGTCACTGAAGCGGGAAGGG-3 (+) 194 57
®©  5.GCGATACCGTAAAGCACGAGGAA-3 (-)
eApDH 5 -AATGCATCCTGCACCACCAACTS' (+) 230 5

5-TTCAGCTCTGGGATGACCTTGC-3" (-)

RT-PCR 2%, virus7} ZEHA && AAAFToA= GAPDH A g W3 =Z gyl g
e o WA virus7t FEE TAAMEEA = EGFP, WPRE, 18|31 thZ7< GAPDH
Aol tigt = o] BF A Ah(Fig. 2).

pLNrGHRHRpGW

P N 293 GH3 Hepa NIH3T3
- EGFP

<dmGAPDH

Fig. 2. RT-PCR analyses of LNrGHRHRpGW virus infected various target cells.

_24_




Virusoll e o2 BAAZAA FA FHAAR] EGFPe Bd AFE FFAVA st A
wEetuzt stk 1 A, o HekrAl AlEQ] GH3 AlEARE 33 &go] FIF
o Apgre] HjoRAAAEZR] 29301u, F o] AIZSQ] Hepalcle7, L]l AF ] afjobadfof
A1 NIH3T3 M= &@ol 72 UetuA FUt(Fig. 3). 23434 o2, RT-PCRIAAM = =
© XAAMEZFAA EGFP #d7ek WPRE A Qo) tid 5% ©3o] SlHAsH vl &
BAv A st Fo WAl AE] GH3 AZo| AT EGFP #x At wrdol 9k &
Fo] 3 Aoz FAFTE o] virus vector systemoll 2|3 2 AR Aol A
Ho g dojont vl s AL HsteA AEFARE F3kE o] oyt
oJrlste Aol webA GHRHR promoter’t &2 Ao A oA A Eo|H
£ d& Aoz Ags

GH3 Hepalclc7

WL

Fig. 3. Expression of the EGFP gene in LNrGHRHRpGW virus infected various target cells
using fluorescent microscopy. The symbols at the left side indicate the white light (WL) or

fluorescence (UV).

(2) GH promoter

e HskrA A 5old promoter?] growth hormone (GH) promoter (Dana<}t
Karin, 1989)+ ¢ GH promoter (¢cGH promoter)®?} ¢ GH promoter (rGH promoter)E&
25 ZgRstuA skt WA GH promoter®| cloning #4-2 ta3 2o §o HlFA
2HE £ ¢ genomic DNAE FE o= 3519 5’ -ATTTCTGCGTGGTGTTAAGCGCTC-3’
9} 5’ -TCCTGCCGGGAGAGTTGCTCAGGT-3" 9] primerZ PCR %¥-8& S35t om,
1871 bp<] DNA band& S%3t%th PCR REH&o 2 FZH dHg A @A A cloningdt
pLNrGHRHRpGW ¢ rGHRHR promoter F-i3 T HHE AasL Ao 95 A7
cGH promoterg =3t pLNcGHpGWE <433l th(Fig. 4).
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pLN-rGHRHRp-GW / Xhol, BamHI

Restriction Enzyme

[SURH Neo |rGHRHRp | EGFP | WPRE [{3LTR | Xhol, HindIlI, Notl, BamHI DNA fragment

Xhol BamHI
pLNXGW / HindII, Notl pGEM T-easy-cGHp / HindI, Notl
|SLTRH Neo |-|-| EGFP | WPRE [{ 3 LTR | —1 GHp |—
HindIl, Notl HindIl Notl
pLN-cGHp-GW
S5LTRH Neo cGHp EGFP WPRE H 3 LTR

Fig. 4. Strategy of pLNcGHpGW retrovirus vector. LTR, long terminal repeat; Neo',
neomycin resistant gene; rGHRHRp, rat growth hormone-releasing hormone receptor
promoter; EGFP, enhanced green fluorescent protein gene; WPRE, woodchuck hepatitis
virus posttranscriptional regulatory element; cGHp, chicken growth hormone promoter.

Length of each sequence is not drawn to scale.

rGH promoter® X% cGH promoter?} A #HH o= PHITh HY MHetrAZH
Bl #2]3 genomic DNAE F¥ O E 3l 5’ -AAGCTTAGTTTCTAGTAGGAAT-3" ¢} 57
-CGCCACTCAGTGATCTGTCCAC-3’ 9] primer2 PCR %3-& F33t9 o0, 1834 bp2]
DNA band& S35ttt FE S rGH promoter®] Z2Z| So|Z<l UdA-E AAsH7] 13t
AeA A cloningdt pLNXGWS multi cloning sitedl rGH promoterE S 3}
pLNrGHpGWE &3} th AHA| & cloning #7482 Fig. 59 el A ).
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pRBC-rGHp / Smal / CIP

— GHp — Miul Linker

Smal

pLNXGW / MIul, BamHI pRBC-rGHp / Mlul, BamHI
S5LTRH Neo M EGFP WPFRE H 3 LTR —— rGHp —
Mlul, BamHI Mlul BamHI
pPLNrGHpGW ¢
S5LTR H Neo rGHp EGFP WPRE H 3 LTR

Fig. 5. Strategy of pLNrGHpGW retrovirus vector. rGHp, rat growth hormone promoter;
LTR, long terminal repeat; Neo, neomycin resistant gene; rGHRHRp, rat
growth-hormone-releasing hormone receptor promoter; EGFP, enhanced green fluorescent
protein gene; WPRE, woodchuck hepatitis virus posttranscriptional regulatory element.

Length of each sequence is not drawn to scale.

T &7 GH promoter % rGH promoter®] &4 &<21& 9 in vitro A A3 A
Atk # A3¥LS GHRHR promoter ##d AAF Y AR 3835t LNrGHpGW
virusg et om, o] virus® GH3¢ NIH3T3el ZaAZT e Z AlZFolA
EGFP #z#te] Bt Agg &d 4 F2US 218+ hormone induction &7 o F-of o}

£ RT-PCR¥ 3F33d7v)7d B2, Western blotting= A3t T Hormone inductione 74
% Z+ A ZFE 1x10° cells/lOO mm dish® FH8HL, 3 2 5 nMe dexamethasone¥}
100 nMe] T37} e wWix2 w&F F 4843 T wIstAn. RT-PCR2 GHRHR
promoter #¥ A3} FUJ FHPog AAE o, PCR W34 EGFP 449t Neo®
A2k, iz mGAPDHOl| th3t primerE AR&3F3ATH(Table 1). RT-PCR &1 A3} virus?l
AhE ZE AZFANA Neo® f&#9 EGFP f&#tel Ui 5% wo] Fxon, o
Z7¢1 mGAPDH 3zl thet 3 92 virus 7 o7 #AQC] BE AlZFA]
gl = A th(Fig. 6).
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pLNrGHpGW
sLR TNt TH

GH3 NIH3T3

J'LTR

P

N DT- DT+ N DT- DT+

Fig. 6. RT-PCR analyses of the EGFP gene in LNrGHpGW virus infected GH3 and NIH3T3 target
cells. The symbols at the top raw, such as P, 'N’, 'DI-, and 'DT+ indicate plasmid vector,

uninfected cell, cell culture media supplemented without or with Dexamethasone and T3.

G s A A WA 42 Western blotting™ 333dAv| % #z

stAo ™, o] & Western blotting #4-2 o3 o] 33ttt WA ZF samples 12%
SDS-polyacrylamide geloll 4] 80V <o = 7] g&3t] Trans-Blot SD semi-dry transfer
cell (Bio-Rad, USA)<= ©]&3l polyvinylidene fluoride (PVDF) membrane® transfers}]
o 5%9] skim milk7} Z%% 01%2] tween-20 blocking 822 1AZFE <t blocking3t 3
o, 1:4,0002.2 3243 anti-EGFP &4 (Clontech, USA)E o] &3] 16417t &<k HH-SAA
o 0.1% tween-20°] 9%t TBS-TE membranes 33] A8t 1, HRP-conjugated goat
anti-mouse IgG (Pierce, USA)E 1:4,0002. £ blocking bufferoll 243}l 1A% &<F ¥H-& Al
Zth. ¥F3A1Z] membranes TBS-TE&H S = 33] A8 SuperSignal West Pico Substrate
(Pierce, USA)E WHEAIAA Xeray filmoll sttt 1 ZAx, o ujobidfopa 2l
NIH3T3 Azl Hl3l FH e H3tA AZQ] GH3OlA 743 EGFP #d-& e M_ﬂ%
hormone induction Zz1el wetA LA F& o] zol& Hole Aoz FAFHATH
dexamethasone® T3 T =0 A A FdHo|] Hex= Ae &sAtH(Fig. 7)

oz A

GH3 NIH3T3
P N DT- DT+ N DT- DT+

e — s <@ 0-tubulin

Fig. 7. Western blot analyses of the EGFP gene in LNrGHpGW virus infected GH3 and
NIH3T3 target cells. The symbols at the top raw, such as 'P’, 'N’, ‘DT-’, and 'DT+" indicate
plasmid vector, uninfected cell, cell culture media supplemented without or with

Dexamethasone and T3.

_28_




¥ dArAdes T #EHAAER FAR FEY AFAE YEUWAH. NIH3T3 Aol #ls
GH3oll A o] FFo] ZatA TAEHJS™ hormoneo] §l= HHX] ol wjddE MEzrG
hormone©] FgH XA A&k MEAA FFo] A3 AR FAHATHFig. 8). WetAl
5 H 3% GH promoter= GHoll ™3k shRNA & vector T4 2 Oi/ﬂ H3gA 22 5o
ZQl TS 93 promoter® ©]-§F F A& A= JHFHAT

GH3 (DT-) GH3 (DT+) NIH3T3 (DT-) NIH3T3 (DT+)

WL

Fig. 8. Expression of the EGFP gene in LNrGHpGW virus infected various target cells using
fluorescent microscopy. The symbols at the top raw, such as '‘DT-, and ‘DT+" indicate cell
culture media supplemented without or with Dexamethasone and T3. The symbols at the left
side indicate the white light (WL) or fluorescence (UV).

(3) Albumin promoter
b =22 Fo]Z&Ql promoter?! albumin promoterv 2 AFHAA Ef F<Q pUC57-SV40
enh-Albumin(bor) promoter vector2%-F cloning3dt3Ath. £ vectorE EcoRV ¢} Sall A&
g22 2gste] albumin promoter S Hds W F, o]Z Asel I Mungbean
Nuclease, Sal I <02 2% pEGFP-N[-W# AZ#3ted pAlbumin-EGFP-N | & 753}
A tH(Fig. 9).

pUC57-5V40 enh-Albumin{ber) promoter

PEGFP-Ni-W /Asel / M8/ Sal | / EcoR'Y, Sal |
olyA
— ovve [mes [ eorp [ were P2 Albp
EcoR V Sal |
Ase | Sal |

I |
v

pAlbumin-EGFP-NI-W

— Abuming | ecrp | were |LlyA

Fig. 9. Strategy of pAlbumin-EGFP-N | -W vector. CMVp, cytomegalovirus promoter;

MCS, multicloning site; eGFP, enhanced green fluorescent protein gene; WPRE,
woodchuck hepatitis virus posttranscriptional regulatory element; Albp, Albumin

promoter. Length of each sequence is not drawn to scale.
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Albumin promoter®] 2| £o]zQl A4S &Istr] st tad 22 dds s
o WA F%5% pAlbumin-EGFP-N | -WE chicken hepatoma cell?] LMH/2A A3 (ATCC
CRL-2118)9} At&e] A3 F-AMEQ] HeLa M E, 18|31 CEF A3l calcium phosphate
HHH © F transfectiondte] 48A17F & %A f-A Al EGFP f-AAe] 43S 3gdv|d Bz
oz glstaat stk 1 A3, chicken hepatoma cell?l LMH/2A A9 3 330]
AetA gAlERNeH B AFA RS albumin promoterg b 22 Eo]&Ql promoter
2 AT F Ae 7heA S FUskAthFig. 10).

pAlbumin-EGFP-N1-W
§LTR | Neo® [ LIVerspecific EGFP WPRE || 3'LTR

LMH/2A Hela

Fig. 10. Expression of the EGFP gene in pAlbumin-EGFP-N [ -W transfected various target cells
using fluorescent microscopy. The symbols at the left side indicate the white light (WL) or

fluorescence (UV).
v A 2% mouse AAS $13F vector system®| T
(1) Mouse IGF-13} mouse GHR % #}oll thak shRNA T3 vector system® T

(7H Mouse IGF-13} mouse GHR % =}ol] g shRNA |2t

Mouse®] RNA ZHd A¥9& Clontech o] 22Ql Z=131Q1 RNAi Target Sequence
Selector (http://www.clontech.com/KR/Support/xxclt_onlineToolsLoad.jsp?citemld=http://
bioinfo.clontech.com/rnaidesigner/sirnaSequenceDesignInit.do&section=16260&xxheight=1100
)= ol&3t designdtith. Hel 99 wix7EAE ClontechAHe] RNAI Target Sequence
Selector ¥ shRNA Sequence Designer Z2ZI1#-& T3t AA3ATH Mouse2] A4}
#AHE F42 IGF-I (GenBank accession No. NM_010512.5)3% GHR (GenBank accession
No. NM_010284.3)¢] mRNA #1E-& RNAi Target Sequence Selectorel] &gt & 2277

_30_




o

dgste] 4 Ade EF3HAth mIGF-19 A% 270, mGHR| 75 370ef ALl &
AEJom O AEdS & 3% 2o A"9d ZF LS Al ClontechA®] shRNA Sequence
Designer (http://www.clontech.com/KR/Support/xxclt_onlineToolsLoad.jsp?citemld=http://
bioinfo.clontech.com/rnaidesigner/oligoDesigner.do?overhangs=on&restrictionSite=
on&section= 6260&xxheight=750) ZZ2 18-S F3}] shRNA #E vector?} A% F A&
PEE  designstATHTable 2). 7 shRNAE Q3= oligo nucleotides= sense, loop,
antisense L& 3L AAL FA A ER] 6 base®| poly TZ TAH ATH

Table 2. Designed shRNAs targeting the mRNA of mIGF-1 and mGHR genes

Target siRNA Target ShRNA Sequence
Gene Sequence
Top Strand (66bp)
mIGE-1 siRNA34y O -8atccGCTGTGACTTCTTGAAGATATTCAAGAGAT
ATCTTCAAGAAGTCACAGTTTTTTACGCGTg-3
EZEZ%QCTTCTTG Bottom Strand (66bp)
5"-aattc ACGCGTAAAAAACTGTGACTTCTTGAAGAT
mouse ATCTCTTGAATATCTTCAAGAAGTCACAGCg-3’
IGF-I Top Strand (66bp)
mIGF-1 siRNA-g7a O -8atccGCTGACATGCCCAAGACTCATTCAAGAGAT
GAGTCTTGGGCATGTCAGTTTTTTACGCGTg-3’
i(T}ié;:CAATGCCCA Bottom Strand (66bp)
5-aattcACGCGTAAAAAACTGACATGCCCAAGACT
CATCTCTTGAATGAGTCTTGGGCATGTCAGCg-3’
Top Strand (65bp)
mGHR siRNA-641 O -8atccGCATCAAGCTAACTACAAATTCAAGAGAT
TTGTAGTTAGCTTGATGCTTTTTTACGCGTg-3’
GCATCAAGCTAA gitom Strand (65bp)
CTACAAA 5'-aattc ACGCGTAAAAAAGCATCAAGCTAACTACA
AATCTCTTGAATTTGTAGTTAGCTTGATGCg-3
Top Strand (66bp)
mGHR siRNA-1197 5’—gatccGTCCAGATCTTCTCAAGGAATTCAAG/}GAT
mouse TCCTTGAGAAGATCTGGATTTTTTACGCGTg-3
GHR TCCAGATCTTCTC g i Strand (66bp)
AAGGAA

5-aattcACGCGTAAAAAATCCAGATCTTCTCAAGGA
ATCTCTTGAATTCCTTGAGAAGATCTGGACg-3’

mGHR siRNA-1358

CAGACAGACTTC
TAAGCAA

Top Strand (66bp)
5"-gatccGCAGACAGACTTCTAAGCAATTCAAGAGA
TTGCTTAGAAGTCTGTCTGTTTTTTACGCGTg-3’

Bottom Strand (66bp)
5"-aattc ACGCGTAAAAAACAGACAGACTTCTAAGC
AATCTCTTGAATTGCTTAGAAGTCTGTCTGCg-3
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°]’42] mouse® shRNA A EE2 pTetRNAI-ATINW vector®l cloningdte] 2 @@ A
o wsE Adsna s,

(\}) pTetRNAI-mIGF1i-ATINW £} pTetRNAi-mGHRi-ATINW vector system®| 75
D pTetRNAI-mIGF1i-ATINWS} pTetRNAi-mGHRi-ATINW vector®] T3
Mouse shRNA A<l mIGF-1i¢t mGHRi< pTetRNAI-ATINW vectorell =43ttt 2H2)

=999 vectore pTetRNAi-mIGF1i-ATINW S} pTetRNAi-mGHRI-ATINWE %3t o =}
Mg vector 7+&+ Fig. 113 Zth

pTetRNAI-mIGFLi-ATINW

gt e TRE@SW mIGF1i-342 [ HoUTID tTs IRES | Neo® | WPRE | 3'ALTR
mIGF1i-674

pTetRNAI-mGHRI-ATINW

C’;’,“gg}’ﬁv | TRE};‘SW mGHRi -641 | F’?ﬁé’r‘}‘q@é;‘r £1S IRES | Meo® | WPRE | 3 ALTR
mGHRi -1197
mGHRi -1358

Fig. 11. Construction of pTetRNAi-mIGF1i-ATINW and pTetRNAi-mGHRi-ATINW
retrovirus vectors. CMV/MSV LTR, cytomegalovirus/mouse sarcoma virus hybrid
promoter long terminal repeat; TREmod/U6p, derived from modified Tet response
element and human U6 small nuclear promoter; mIGF1li, mouse IGF-1 shRNA; Albp,
albumin promoter; tTS, tetracycline-controlled transcriptional suppressor; IRES, internal
ribosome entry site; Neo®, neomycin resistant gene; WPRE, woodchuck hepatitis virus
post-transcriptional regulatory element; mGHRi, mouse GHR shRNA. Length of each

sequence is not drawn to scale.

@ mouse shRNAE =43+ Tet vector system® F2 F& 9| knock-down &3 74
Mouse shRNAE =937l A AFHY AZ] Hepalcle? Mo hGH 7t mE
mIGF-1¢] L& %3S ELISA & A83H in vitroell A #<l8ta} skt ELISA A3
& R&D systems (USA)2] Mouse/Rat IGF-I ELISA kit ©]&3t] AASAT 96 well
plate®] Calibrator Diluent RD5-38 bufferE 50 pl# ¥ ¥ <FHH sample?} standardE
50 wl A7kt 29 microplate shaker oAl 2417 WHE A ZH T W3 2412 $ wash
buffer= 43] FAg o3 100 w9 conjugates ZF welldl F7tste] 2A12F &9 A9
microplate shaker AolA ¥HgAZ . 43] FA% Zb wellol substrate 100 pl & 3713}
A2 307 WA &, stop solution 100 pl € ¥ WS

o
3 5 450 nm9] Sl FREE Sttt 4P A, Hepalcle? AL o] 49
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mIGF-19] 427} 115 ng/mlS2 yebd d Bls) hGH7F H7ME 24 A Axe] w)
FHol A mIGF-19] FE+ 1,620 ng/mlE 144] o] w2 ZAS= g ME‘r Quantitative
real-time PCROI4 mGAPDH fZ#A}o] gk mIGF-1 F3Ae &dd AEE Foxo=z &
A% A3} hGH mediag TI3F Hepalclc? A4 F@ & Eo] 1.84) 7‘35 = UEE T
(Fig. 12). wetA A2 P2 control Hepalclc7? MZo hGHE #7FA mIGF-1 %2}
o M g BHo] ZXHE= Ae FAT F AT

1800 2 -
1600 18 -
1400 16 -
1200 il
12

1000
1 i

800
08 -
600 BE
400 04 -
200 02 -

0 0 :
Hepalclc7 Hepa1c1c7(hGH) Hepa 1clc7 Hepa 1c1c7(hGH)

Fig. 12. Acceleration of mIGF-1 expression according to addition of hGH. Cells were

grown in the media supplemented with or without hGH for 48 hrs.

pTetRNAi-mIGF1i-ATINWS} pTetRNAi-mGHRI-ATINW vectorE ©] 43 mIGF-13 mGHR
of gk shRNAS Az W2 oA 7|7 % dd2 b+ 2L AAHo=z IAPsiidty. ©
A packaging A|Z<] GP2 293 (Clontech, USA)oll A =¢3q+ ZH2+9] vectoret 39t fF-7 442l
VSV-G (vesicular stomatitis virus G glycoprotein)7} Z%% pVSV-G (Clontech, USA)E
calcium phosphate ™ © 2 co-transfections} 3 tt. 48413to] 7F3td & AL virusE T
st Hepalcle7 M3zl 22t ZAAAIZH o 7+ A<l polybrene (5 ug/ml; Sigma, USA)
= A H7rstd o o] H-E neomycin (600 ug/ml; Sigma, USA)°] H71E vl oz 2
T AR AAHe AR F virus vectorZt ol AE2FE SYSAT. 2 APAA AR
GP2 2933} Hepalclc7+ 10% 9] FBS (fetal bovine serum; HyClone, USA)%} penicillin (100
U/ml) - streptomycin (100 ug/ml) (Pen/Strep; GibcoBRL, USA)¢] FH7}E Dulbecco’s
Modified Eagle Medium (DMEM, 4.5 g/1 glucose, GibcoBRL, USA)E AF&3t 37C, 5%
CO, =19 incubatorol] A vl F3t Aot Hepalclc7-TetRNAi-mIGF1i-ATINW 2}
Hepalc1C7-TetRNAi-mGHRi-ATINW M EZE doxycycline (1 pg/ml)°] 7+ HH FHol A 72
A ZE &t v et & TRI reagent (TaKaRa, Japan)® ©]-83} total RNAE SR i

2] RNAZHE DNAE AJ4Hst7] 93t ImProm-1I Reverse Transcrlptlon System Kit
(Promega, USA)< Ar&-3t3ATh mIGF-13} mGHR 34 @& 9] knock-down HF-& &<ls}
7] #18t internal control?] mGAPDHS®} A Z42+e] Ao t)gk 5ol <]l PCR primer
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£ quantitative real-time PCR< 33t om wbgol ARES primer A4 H=3 2ot
(Table 3). Bio-Rad 3]AHUSA)2] CFX96™ real-time PCR detection system-<- ol &3t Y
g samples 4701# FA|9) real-time PCRS F33tR o™, 2 A& 23] vhE AFsioh
PCR #H3-& IQ™ SYBR Green qPCR Master mix (Bio-Rad, USA) 10 pll ZtZ; 5 pmol®] +

9} — strand primer, 18|32 ¢DNA template 30 ng= 2o A 20 ul= —’Ffﬂﬂ 39 Qu-
antitative real-time PCR ZA¥& CFX manager softwareZ w435l Ctghs AR oM,
Ctatoll A1 GAPDH % %A}2] Ct#k2 reference® A 33l mIGF-13 mGHR A Ctab<
targetO. 2 A3 5 24T v (Livak®} Schmittgen, 2001)& AMg-3to] X532 02 mIGF-13}
mGHR #3172 =5 vashsit.

Table 3. Mouse shRNA primers used in real-time PCR analysis

Gene Sequence Product size (bp)
MIGE-1 5:—CTTCTACCTGGCGCTCTGCTTG-B’ (,+) 208
5-ATCACAGCTCCGGAAGCAACAC-3 (-)
MCHR 3 1GCICIICCCACCTIGOATTTS () s
MGAPDH 5-AATGCATCCTGCACCACCAACT-3 (+) 230

5-TTCAGCTCTGGGATGACCTTGC-3" (-)

TetRNAi-mIGF1i-342, 674-ATINW A|3Z oA mGAPDH &=} thdF mIGF-1 §dA¢] o
A ASE AgHow BA3 Ax 43 A T80 83.7%, 85.3% AL wHd A &

& UERHSI(Fig. 13), doxycyclineo] 9|3 mIGF-1 shRNA®9 F=2 do] dojuA]
mIGF-1 32 @& o] knock-down =1 52 & 71 AT
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Fig.  13.  Efficiency @ of mIGF-1  knock-down  using mIGFli shRNA in
Hepalclc7-TetRNAi-mIGF1i-ATINW cells. Dox (-), cell was grown in the doxycycline-free
media for 48 hrs; Dox (+), cell was grown in the media supplemented with doxycycline
(1 pg/ml) for 48 hrs.

TetRNAi-mGHR1i-641, 1197, 1358-ATINW Al Z o4 mGAPDH Aol ™3 mGHR 34
Ao A AEE FHow BAF Ay 904%, 90.3%, 93.4% HEL Id oA =
Bl A th(Fig. 14). =3 mGHR #A A9 A= 1ete] mGHRS| AHo] FEH o= <l
3t A E el mIGF-19] Ao IS v X 2Z mIGF-1 3429 A4 &8 A=% A
Hog FEAMsHY. O A b MEd A 86.7%, 88.9%, 91.9% A= mIGF-1 &3 o
Al &35 el A th(Fig. 14).

iy
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Fig. 14. Efficiency of mGHR (1) and mIGF-1 (II') knock-down using mGHRi shRNA in
Hepalclc7-TetRNAi-mGHRi-ATINW cells. Dox (-), cell was grown in the doxycycline-free

media for 48 hrs; Dox (+), cell was grown in the media supplemented with doxycycline
(1 pg/ml) for 48 hrs.

AxAoFZ  mIGF-1 2 22 g s A&st=  shRNA  vector Zo A=
TetRNAi-mIGF1i-674-ATINWO A 7} &2 853%°] Al &&o] YERHIJA S H(Fig. 13),
mGHR fZ#e] &d A= TetRNAi-mGHRI1i-1358-ATINWO A 713 E& oz 3ely
AThFig. 14). °]Z A3 mIGF-1 A ¥ mGHR 82 in vivo A8 A JAI&e] 7+
=2 Z}7bo] shRNAE AE sty H&staar st om, AEg shRNA HE vectorg2 2
F2A HE S doxycycline 24 3ol knock-downAl 7] 710l 2 A G vectorQ] o2 HATHE
At

—

(th) mGHR shRNAE =43 272 moused] #12
Microinjection& DNA preparationt pTetRNAi-mGHRi1358-ATINWE BsrG [ Al dEa 4=
A ste] FHE fragmentES gel-extractions F3A] ¢F 1.6kb backbone fragment< A7
skl oF 7.5kb fragments A5t gel elutions A 38 oh(Fig. 15).
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Fig. 15. DNA preparation for microinjection. M, 1kb DNA plus ladder; V,
pTetRNAi-mGHRi1358-ATINW digested with BsrG I .

[

ol

I A<l Microinjection A& | Embryo Donor Mouse® C57BL/6N strain® mouses
Fgstd o, Fujts 943l 5~8 Weeks female mouse®] PMSG (5IU)9} hCG (5IU)E 48
A7t 2¥A S 2 LP InjectiondtTh hCG FAF ¥ Stud male® Matingsdt¥ow, thad
varginal plug check¥l mouseE sacrificedt™ 1 M|Z7] FA 2] embryo collection®] A+-§
3ttt hCGE A3 F 18~20A1%F 7473 mouse FHOEHE FA W (zygote)S | T3t

ATt StereomicroscopeE &3l  collected fertilized embryo® male pronucleus®l

>
T

45/

micromanipulatorE AH83t, Z% microinjection® DNA fragment (~4ng)E injectiond} ]
. Microinjection8 DNA fragment”} injection® embryot microinjection 4% TY 0.5
dpc®] ICR pseudopregnant female (Recipient)®] d¥toll 9#&Ql WHOE transferst At
RecipientE 3l #%3 founder mouse= ¥ 14 ©]Fo| genotypinge 93t tail cut
233t mGHR shRNA-1358 founder mouse 919}2] ¢l th3te] phenol-extraction method-=
&3l genomic DNA #32 % PCR screening= &3 97}2]9 mGHR shRNA-1358 TG
mouse (FO)= gelstd . PCR screening ]| A8 3 primer+ 5
GAGCTGCTTAATGAGGTCGGA 33 5 TCGTCCCGAGTAAAGAGCACA 3= F% o
o] A7)+ 662 bpelth. PCR %712 denaturation, annealing, extension THA 2 247} 94C 9
A 5%, 60T AAH 138, 72CollA 1024 33 cycle W32 AA3IH T PCR @A F=A
& JHAZ Fdd A suiEle AAdsol B 8F% AVl 44 A% FEH ] wild type
A7 T orhE el wejstgion, XS AL F vk d yro] wild typeol A wwHj
% TH(Table 4).
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Table 4. Production of G1 GHR shRNA transgenic mouse by mating with wild type

mouse
GO Mating Gl TG G1
x N-03 8 4 (G1-02, 04, 07, 08)
GO-01 ()
x N-04 7 2 (G1-37, 38)
G0-02 (3) N
02 ( x N-06
x N-07
G0-03 (%)
x N-08
G0-04 (% N9
04 (%) x N-10
x N-11
G0-05 (%)
x N-12
GO0-06 (%) x N-01 6
G0-07 (%) x N-01 4 1 (G1-25)
5 1 (G1-21)
G0-08 (%) x N-02 -
9 2 (G1-13, 15)
G0-09 (%) x N-02
8 1 (G1-32)

wHl & ZF AWAE e At A 2 AdTe A AAE ALk ALkE A
S Z

7b 28] HAS o FAAE AAE AEEI] A 4 A mE] Tdd RES 05 on
A= AT3td A genomic DNAE #83te] PCRES AT 52vte] 9] 4AFAbel Al PCR<
AN A 11vtEle] FHEAS Gl AAZE FAEHJA S H(Table 6, Fig. 16) ©] NA S

doxycycline©] 7t 2lo]e} H§FE A F3tY mini mouse A4te] AF AFHE Flstr]

98k Ao ALg3tuAt s

PH 1 2 3 4 5 6 7 & 910 11 12 1314 15 16 17 18 19 20 21 22 23 24 25 26

- mGHRi

- mGAPDH

P N 27 28 29 3031 32 33 34 3536 37 38 39540 41 4243 44 4546 47 48 49 50 51 52
- mGHRI

Fig. 16. PCR analyses of GHR shRNA transgenic mice. Genomic DNA was isolated from
the blood of two weeks old mice and was subjected to PCR analysis. For positive (Lane
P) and negative (Lane N) controls, plasmid DNA (pTetRNAi-mGHRi1358-ATINW), and

genomic DNA isolated from non-transgenic mouse blood were used, respectively.
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FAHS Gl /MAE HYSE doxycyclines 253+ 2ol & JiA|lo] Al WsE s}
2% 52 mouse?] AZFolu} Ao WU} vl vt o]E ZAE mini mouse
of AL AF ARE st dle oAE w0l e ASEZ AGFHAG. o] B AFe] F

28 kel ol stAste AdE JystaAt 3FS T
ot FAAS 28 & AL 9§ vector system?] T3
(1) Chicken GHR fZ1#}ell t) gk shRNA &3 vector system?| T3

(7h Chicken GHR fZ Aol thk shRNA A=

59 RNA 7H A E92 moused 1t AE3 w7 A R ClontechAre] 2841 Z 21991
RNAi Target Sequence Selectorg ©|83t™ designdtAth. H9 AZZH #HAdE /FAA F
3l+Ql GHR (GenBank accession No. NM_001001293.1)¢] ¢DNA 4€<s RNAi Target
Sequence Selectoroll ¥&HI F T2} APste] 3742 TFH HELS =& 449
24 Ad2 AAY DNA A¥E % ORF (open reading frame) &0l 3|3ste= ALduts
Ao, AddE 7zt A E2 oAl ClontechA] shRNA Sequence Designer Z =71
E3t] shRNA & vector®t 2T & A= FHE designstAth. 2t shRNAE Z W35t
oligo nucleotidei= sense, loop, antisense 12|31 HAF T2 A E<R] 6 base?] poly TZ T4
Ho] e 7} shRNAS A E2 B3 ZTH(Table 5).

.

i)

rr

oL

Table 5. Designed shRNAs targeting the mRNA of cGHR gene

Target siRNA Target

Gene Sequence shRNA Sequence

Top Strand (65bp)
5-gatccGGAAAGAATGTCCGGATTATTCAAGAGATA

cGHR siRNA-241
ATCCGGACATTCTTTCCTTTTTTACGCGTg-3’

GGAAAGAATGTC

Bottom Strand (65bp)
CGGATTA

5-aattc ACGCGTAAAAAAGGAAAGAATGTCCGGATT
ATCTCTTGAATAATCCGGACATTCTTTCCg-3

Top Strand (66bp)
5"-gatccGCAAAGAAGTTAATGAGACATTCAAGAGA
TGTCTCATTAACTTCTTTGTTTTTTACGCGTg-3

cGHR siRNA-536

chicken

GHR CAAAGAAGTTAA

Bottom Strand (66bp)
TGAGACA

5"-aattc ACGCGTAAAAAACAAAGAAGTTAATGAGA
CATCTCTTGAATGTCTCATTAACTTCTTTGCg-3’

Top Strand (65bp)
5'-gatccGCACAGACCAGCTGAACAATTCAAGAGATT
GTTCAGCTGGTCTGTGCTTTTTTACGCGTg-3'

cGHR siRNA-1831

GCACAGACCAGC

Bottom Strand (65bp)
TGAACAA

5-aattcACGCGTAAAAAAGCACAGACCAGCTGAAC
AATCTCTTGAATTGTTCAGCTGGTCTGTGCg-3
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(\}) pSIREN-RetroQ-cIGHRI vector system T

@ pSIREN-RetroQ-cIGHRi vector®] T
cGHR +Az#ke] d A& 93 shRNASQ! cGHRiE codingdt= 65 nucleotide 2 ]2
DNAE Bant 1 ¥ EcR 1 &2 A2 pSIREN-RetroQ vector W2 U6 promoter Th&ol =
Jste] HFH o2 3572 pSIREN-RetroQ-cIGHRi vectorE 733} T}(Fig. 17). Cloning®
Z} vector= RNA polymerase III promoter system (human U6 promoter cassette) & = 5-E| sense
RNA$} anti-sense RNA7} one strand® &4 = ¢ hairpin structureE 53 shRNA7} A4 = o]
cIGF-13} ¢cGHR 9] & & oA gf= T+ 20t

c¢GHR shRNA
pSIREN-RetroQ / BamH I, EcoR I :
cGHRi-241
5 LTR |- Usp PGKp Puro® H 3 LTR :
cGHRI-536
BamHI EcoRI cGHRI-1831
pSIREN-RetroQ-cGHRi
s LTR |2 usp cGHRI-241 [ PGKp PuroR? 3' LTR
CGHRI-536
cGHRi-1831

Fig. 17. Construction of pSIREN-RetroQ-cGHRi retrovirus vector. LTR, long terminal
repeat; U6p, human U6 small nuclear promoter; cGHRi, chicken GHR shRNA; PGK
promoter, phosphoglycerate kinase-1 promoter; Puro’, puromycin resistant gene. Length of

each sequence is not drawn to scale.

@ cGHR shRNAE E=Y3& vector system®| knock-down && AH
o] 2¥83E % B Ago UMM 712AHA in vitro AHS AYPsATh WA 2o
cGHR shRNA 27} WAE retrovirusE AJ4Het7] 913t packaging A2 GP2 293
Zy7rel vectore} | FHAR] VSV-G (vesicular stomatitis
virus G glycoprotein)”} Z3E pVSV-G (Clontech, USA)E calcium phosphate W'H o=
co-transfectiondt A}, 48AI%to]  AIH F ALE  virusE TSt Hol  HAEQ]
LMH/2A (ATCC CRL-2118, USA) A=l Zz ZAARAT. olEEHE puromycin (2
ug/ml; Sigma, USA)e]l F71E wjigA o g 253 AE AAES AZ F virus vectorZ} Z o]
B AEXFE FYIFAY. B Ao A AHE ME F LMH/2AE 10%2] FBS (fetal bovine
serum; HyClone, USA)%} penicillin (100 U/ml) - streptomycin (100 ug/ml) (Pen/Strep;
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GibcoBRL, USA)°] %7}¢ Waymouth’s A (Thermo Fisher Scientific, USA)E AF-&3}]
37°C, 5% CO, &ﬁ«l incubatorol| A v} 3ttt LMH/2A-SIREN-RetroQ-cGHRi HNEE 72
Azt F<F vjeFe $ TRI reagent (TaKaRa, Japan)® ©] &3} total RNAE SR
23 RNAZHE cDNAE A4Hset7] /8t ImProm-11 Reverse Transcr1pt1on System Kit
(Promega, USA)<S AH&3t3Ath. cGHR #AA && 2] knock-down 75 &<Qlstr] £]3}
cGHR fZ#te] tfgt Eo]Z<Q] PCR primer® quantitative real-time PCRES 33} 0™
=T 2 cGAPDH F+37te] tg primer® 5L §H-3-S A A TH(Table 6).

Table 6. Chicken shRNA primers used in Real-time PCR Analysis

Gene Sequence Product size (bp)
«GHR 5-TGAGGCACTTCAAAGTCTTGCC-3" (+) 245
5-GTGCTCTTCCCACCTTGGATTT-3" ()
a Y (+
CAPDH 5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+) 975

5-TCCTCTGGAGTGGCAAGAGGAGAAAG-3 (-)

Bio-Rad 3] AHUSA)S] CFX96™ real-time PCR detection system< ©]&3l] U3 sample
< 4% FAl9 quantitative real-time PCR< 33t o, 22 AAHS 231] HHE Ao}
At CFX manager software® PCR A¥E #2438t 7 vectord] W& cGHR fxizte] o
d A5 ¥ 23}, LMH/2A-SIREN-RetroQ-cGHR1i-241, 536, 1831 A4 cGAPDH
FAA] Oigk cGHR #HAe] oAl &&o°] 952%  (100-(100X0.048/1)), 94.4%
(100-(100X0.056/1)), 90.8%  (100-(100X0.092/1))%1 A o2 e} THFig. 18). ©]7d<] ZE_‘-JJr
7k f AL target site (cGHR-241, 536, 1831)°l U gt shRNA—‘E cGHR 3 Ao TAS 7%
SHAl JAISE AL 2 YEor, ol B AFoA F53 shRNA vector system< cGHR
q

A2 B3-S knock-down Al7]7]19 HA3Z vectord S A 4 AT
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Fig. 18. Efficiency of cGHR knock-down using cGHRi shRNA in LMH/2A cells.
SIREN-cGHR, LMH/2A transfected with pSIREN-RetroQ-cGHRi.

(h) pTetRNAi-cGHRi-ATINW vector system T3

@O pTetRNAi-cGHRI-ATINW vector®] 3
WA Wl A cGHROl tigk shRNAS] A &2 I3 -&
NAA GHR 8] EHe Asfste] ojetg 4¥
tetracycline inducible expression system (Tet system)ol cloningd}ilz} 3}t 1 HAGA=
backbone #HE}S| vector?l albumin promoter®] =4 3o tTs (tetracycline-controlled
s, 2001)7F =94Eo] %13 TREmod/Ubp
promoter &4 3}o] shRNA AES =T & A+ pTetRNAI-ATINWS}, PGK promoter
z4 3l tTs7F =UE] o shRNA =% 9= dAet 5YU3 pTetRNAI-PTINW
vectors A xS A xS #AH LS Fig. 197 2ot

transcriptional suppressor) sequence (Zhu
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pQC-tTS-IN/ Xhol / MB / CIP pGEM T-easy-WPRE / EcoRI/ MB

[sur -] omve | s | Res | Neo H 31R |

EcoRI EcoRI
| Xhol |
v UC57-5V40 enh-Albumin(b t
PQC-tTS-IN-W / Bglll, Notl /Bl Notl el
[ st omvp | s | mes | Neo | were H31mR | Albp
Bglll Notl
Bgl Il Notl
pQC-ATINW / Bglll, EcoRI pRetroQ-TetH / Bgll, EcoRI
'\P+ l:|.||+ =
| sirR F— abp | 15 | mes | Neo | were | 3R | sUTR |~ ™o | pek | Hygro H 31TR ]
Bglll, EcoRI Bglll EcoRI

I |
I

pTetRNAI-ATINW
| sR |—|qJ+ TRemed 1 abp | s | Res | Neo | weRe [{ 3UTR |

PGEM-7zf-PGKp / HindIl / MB / EcoRI

pTetRNAI-ATINW / Notl / MB / EcoRI

(SR P ™59 | atbp | s | Res | Neo | weRe }| 3UR |
EcoRI Notl

EcoRI Notl

v

pTetRNAI-PTINW

[sR 2 ™o 1 pekp | 115 | Res | Neo | were H 3UR |

Fig. 19. Strategies of pTetRNAi-ATINW and pTetRNAi-PTINW retrovirus vectors. LTR,
long terminal repeat; CMV promoter, cytomegalovirus promoter; tTsS,
tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site; Neo,
neomycin resistant gene; WPRE, woodchuck hepatitis virus post-transcriptional regulatory
element; Albp, albumin promoter; TREmod/U6p, derived from modified Tet response
element and human U6 small nuclear promoter; Albp, albumin promoter; PGK promoter,
phosphoglycerate kinase-1 promoter; Hygro, hygromycin resistant gene. Length of each

sequence is not drawn to scale.

T4 pTetRNAI-ATINW vector®]l ¢GHR 372 #&-E& knock-downAl717] 918 cGHR
shRNA A de =Ystaral stk HF 24 vector T2+ Fig. 209 £
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pTetRNAI-cGHRI-ATINW

CMV/MSV | w | TREmod s | | Albumin o | o
b U | CGHRI-241 M promcie: TS IRES | Neo® | WeREe 3 ALTR
c¢GHRi -536
c¢GHRi -1831

Fig. 20. Construction of pTetRNAi-cGHRi-ATINW retrovirus vectors. CMV/MSV LTR,
cytomegalovirus/mouse  sarcoma virus hybrid promoter long terminal repeat;
TREmod/Ué6p, derived from modified Tet response element and human U6 small nuclear
promoter; cGHRj, chicken GHR shRNA; Albp, albumin promoter; tTsS,
tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site; NeoR,
neomycin resistant gene; WPRE, woodchuck hepatitis virus post-transcriptional regulatory

element. Length of each sequence is not drawn to scale.

@ cGHR shRNAE =% Tet vector system®| knock-down && 7HH
TS vector7l =UH Zh7he] EA A Eo|A cGHR shRNA®| 23 cGHR A &
knock-down &-&& 171 918 in vitro B3 -& AA3ATE Retroviruse] A4F 2 3
229l Y, total RNAQ FE3 quantitative real-time PCR A ]
pSIREN-RetroQ-shRNA vectorE ©]-&3 2@ A3 PSS ARGt & Ao AS
H vector®] 73-F Tet-system©] Z-8% shRNA vectoro| 2= 7} A|ZoA ¢GHR shRNA 2]
| FEHCE ZARE AE dotrr] Al Ed 5 EE< doxycyclines 1 pg/ml
EE2 AREESE Agstat. 23l AHEE doxycycline tetracycline®] =4 = A
FoEx U F& F&0] 52 EEE 4¥A o™ (Cunningham &, 1997), A
A-8-8 doxycycline®] H& F%(1 pg/ml)= Urlinger & (2000)9] B9} B AF2e] oy
A¥e E3 AAI}ATY. LMH/2A-TetRNAi-cGHR1i-241, 536, 1831-ATINW A X o] A]
cGAPDH A W3t cGHR #3#e] oA AEE Atizo= 43 A3 a8
92.6%, 93.4%, 945% AE=el A <A FHE YEWSIIL, doxycyclineo] o3 FE3
shRNA T@o] o] Fo|A knock-down HIi UeS & F7F AATH(Fig. 21). o3 AHAE
THetd B w, doxycycline® 724t AHEF F  GHR shRNA FolA=
TetRNAi-cGHR1i-1831-ATINWol A 7FE &2 945%°] Td JA &< Yelideh o=
A3l cGHR AL in vivo A3 A A&l 7HE =2 279 shRNAZF =4E Tet
vectors g3ty HEstaA AT 2 FHAY  target site (cGHR-241, <GHR-536,
cGHR-1831)°ll tH3+ shRNA vectors2 AlZW total RNAO th3t «GHR F 48] A A=
ANA 2 TH AAES UEH 2o E HolA, ARAo =R ZF FHAS WIS FEFHOE

knock-down A|7]7]9l AASH vectord S AT 4+ AU}
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Fig.  21.  Efficiency @ of c¢GHR  knock-down  using c¢cGHR  shRNA in
LMH/2A-TetRNAi-cGHRIATINW cells. Dox (-), cell was grown in the doxycycline-free
media for 72 hrs; Dox (+), cell was grown in the media supplemented with doxycycline
(1 pg/ml) for 72 hrs.

(2) Chicken GH WS AN 717] 98 cGH shRNA A& 2 virus vector®] T3

(7} chicken GH shRNA A&}
g9 AZAY #HE EOE FHAR] chicken GH (GenBank accession No. M35609.1)2]
LHES gAstr] ¥ shRNAE A#st7] #ste] WA cDNA A <E& RNAi Target
Sequence Selectorol] &I F ZE IS APt 47 e/ 73 AEdES E=F3ATH
Zrzve] 4 AMEe A9 cDNA A<¥ F ORF (open reading frame) o dd 3= Al
Avts dEstdon, A" 7k Ad2 tAl ClontechAY] shRNA Sequence Designer ZE
IS F3to] shRNA & vector®t 2T = S FEE designdtATH(Table 7). 2t
shRNAE 93+ oligo nucleotidex sense, loop, antisense 12]1l HAF FA A L2l 6

base®] poly T2 F4= o] S}

i

O
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Table 7. Designed shRNAs targeting the mRNA of cGH gene

Target SIRNA Target shRNA Sequence
Gene Sequence
Top Strand (66bp)
5"-gatccGCCAGCAGAAGTCAGACATGTTCAAGAGA
cGH siRNA-310 CATGTCTGACTTCTGCTGGTTTTTTACGCGTg-3’
CCAGCAGAAGTC
AGACATG Bottom Strand (66bp)
5"-aattc ACGCGTAAAAAACCAGCAGAAGTCAGACA
TGTCTCTTGAACATGTCTGACTTCTGCTGGCg-3
Top Strand (66bp)
5"-gatccGCATGGAGCTGCTTCGGTTTTTCAAGAGAA
cGH siRNA-325 AACCGAAGCAGCTCCATGTTTTTTACGCGTg-3’
CATGGAGCTGCT
TCGGTTT Bottom Strand (66bp)
5-aattc ACGCGTAAAAAACATGGAGCTGCTTCGGTT
TTCTCTTGAAAAACCGAAGCAGCTCCATGCg-3
Top Strand (65bp)
5"-gatccGAGCAACTGCACCATCTGATTCAAGAGATC
cGH siRNA-667 AGATGGTGCAGTTGCTCTTTTTTACGCGTg-3
GAGCAACTGCAC
CATCTGA Bottom Strand (65bp)
5"-aattc ACGCGTAAAAAAGAGCAACTGCACCATCTG
chicken ATCTCTTGAATCAGATGGTGCAGTTGCTCg-3’
GH Top Strand (66bp)

cGH siRNA-376

CGTGCAATACCT
AAGCAAG

5-gatccGCGTGCAATACCTAAGCAAGTTCAAGAGAC
TTGCTTAGGTATTGCACGTTTTTTACGCGTg-3'

Bottom Strand (66bp)
5"-aattc ACGCGTAAAAAACGTGCAATACCTAAGCAA
GTCTICTTGAACTTGCITAGGTATTGCACGCg-3'

cGH siRNA-525

GACCCACCTACG
ATAAGTT

Top Strand (65bp)
5"-gatccGACCCACCTACGATAAGTTTTCAAGAGAAA
CTTATCGTAGGTGGGTCTTTTTTACGCGTg-3

Bottom Strand (65bp)
5"-aattcACGCGTAAAAAAGACCCACCTACGATAAGT
TTCTCTTGAAAACTTATCGTAGGTGGGTCg-3’

cGH siRNA-202

GTTCGAACGCAC
CTATATT

Top Strand (65bp)
5-gatccGTTCGAACGCACCTATATTITTCAAGAGAAA
TATAGGTGCGTTCGAACTTTTTTACGCGTg-3’

Bottom Strand (65bp)
5-aattc ACGCGTAAAAAAGTTCGAACGCACCTATAT
TTCTCTTGAAAATATAGGTGCGTTCGAACg-3’
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o9 «GH fFZAe] thg shRNA A EE2 pTetRNAI-PTINW % pTetRNAi-rGHpTINW,
I8 3L pLN-TetRNAi-rGHpTW vector®l cloningdt™d 3= @@ A3 B3& HAstz
At

(b pTetRNAIi-cGHi-PTINW$} pTetRNAi-cGHi-rGHpTINW vector system®| T3

@ pTetRNAi-cGHi-PTINW S} pTetRNAi-cGHi-rGHpTINW vector?] 3
gl e Asisty] HaA R GH A e shRNAS HAA = EdE oA
stk B8 AT turn onAlA A mini chickens A4FSIEE 317] 918t Tet systemoll
shRNAE cloning3dt % th. 12xBd =6l A 53 pTetRNAI-PTINW vector] ¢<GH shRNAE 7}
7} =48kl pTetRNAi-cGHi-PTINWE T3t om AAZ A 442 o3 Zo] st
A TH(Fig. 22).

sitr H psi H T'}E’é‘gd mcs | pkp | t1s | IRes | Meo | were H 311R — GHi |~
pTetRNAI-PTINW cGH shRNA — 202, 376,525
/BamH |, EcoRl 310, 325, 667

s1TR H psi H T'}ﬁ';‘gd GHi-202 | pakp | tts | 1Res | meo | were H zLTR

cGHi-376

cGHi-525

cGHi-310

cGHi-325

cGHi-667

pTetRNAIi-cGHi-PTINW

Fig. 22. Strategies of pTetRNAi-cGHi-PTINW retrovirus vector. LTR, long terminal repeat;
TREmod/Ué6p, derived from modified Tet response element and human U6 small nuclear
promoter; MCS, multicloning site; PGKp, phosphoglycerate kinase-1 promoter; tIS,
tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site; Neo,
neomycin resistant gene; WPRE, woodchuck hepatitis virus post-transcriptional regulatory

element; cGHi, chicken GH shRNA. Length of each sequence is not drawn to scale.

E3 cGH shRNA®| & B zF5c|F o8 =3str] fJste] tTS A del thi PGK
promoterE rGH promoter® THA| 3} Al pTetRNAi-cGHi-rGHpTINW vectorg 533 T}
1AL 53 Zo(Fig. 23).
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5LTR H Psi H TI;II_EI%‘I;d cGHi-202 PGKp iTs IRES Neo WPRE H 3°LTR
cGHi-376
cGHi-525 rGHp
pTetRNAi-cGHi-PTINW pRBC-T&A-rGHp (Not | Linker)
/ EcoRl, Not | / EcoRl, Not |
| |
5LTR H Psi H leﬁrélgd ¢GHi-202 rGHp iTs IRES Neo WPRE H 3'LTR
cGHi-376
oGHi-525

pTetRNAi-cGHi-rGHpTINW

Fig. 23. Strategies of pTetRNAi-cGHi-rGHpTINW retrovirus vector. LTR, long terminal
repeat; TREmod/U6p, derived from modified Tet response element and human U6 small
nuclear promoter; cGHi, chicken GH shRNA; PGKp, phosphoglycerate kinase-1 promoter;
tTS, tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site;
Neo, neomycin resistant gene; WPRE, woodchuck hepatitis virus post-transcriptional
regulatory element; rtGHp, rat GH promoter. Length of each sequence is not drawn to

scale.

@ pTetRNAi-cGHi-PTINWS} pTetRNAi-cGHi-rtGHpTINW  system®| in vitrofll A 9]
cGH #3#F @& 9] knock-down E& A
AdA A FF53 ZF vector®] «GH F+3A L& gk knock-down BE&2 in vitroPl A
AAst A AT ZF c<GH shRNAS #oJA17]7] 913k A M EE CEF-LNC-cGH MZF&
T=3ste] AMR3IF Y. o] AlEE CEF AlXo] LNC-cGH virusE ZFA#AA 600 pg/ml <
G418°] H7be iR o2 253 vt FHATE Hol| Axvhs Al 753 AE
°]t}. ¢GH shRNAE Ho|A717] Y& virus B4 system T3 22 HAHo2 F5HU
ok A =23 pTetRNAi-cGHi-PTINW 2} pTetRNAi-cGHi-rGHpTINW vector= GP2 293 A3
of transfectiondt®] 600 pg/ml 2l FE=Z G418°] H71E wigHoz 2F7F AE3sle GP2
293-pTetRNAi-cGHi-PTINWS} GP2 293-pTetRNAi-cGHi-rGHpTINW HMEXFE &3 3}9 .
St AlZFo] pVSV-GE transient transfectionste] 48417t & virusge T3t 045 4m
pore-size®| cellulose acetate filterS ©]-&3t] o33k & -70C o Ryttt A4 2429
viruse= 24A1%F Aol 1X10°70/60 mm dish® 43 CEF-LNC-cGH AlZo] 7+ A #oh.
TetRNAi-cGHi-PTINWS}  TetRNAi-cGHi-rtGHpTINW  virus& ZgAIZl Z+zhe] MNEF=
G418 (600 pg/ml)o]l H7bd wigH o g 253 Al AAHES A & {FHA7 dojd A=xF
& Y3t in vitro B4 APl AHESIATE Tetracycline Al€e] &2 ¢g «GH shRNA
T F 5 FdS FAstr] Ht virusoll ZHEE 229 CEF MEE doxycycline©]
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1 pg/nlo 52 H7HE wjgdel s 72A -5t W gstdt. 72435 ¢E ml FFE Al 2ol A
ELISA A3 A& HjFN I quantitative real-time PCRO| A8 RNAE &5t Th
cGH shRNA®°] ©Jg cGH fFxzte] &¢d A B3E quantitative real-time PCR WHOE
M3t om 49 #4L& GHR shRNAS] knock-doown &4 34 A+ U3 #A
o2 HPstAh. o, quantitative real-time PCR Aol AE3 cGH FZA}be] Eo]Z<l
PCR primer$} thZ=T 24 2] cGPAPDH| th& primer A ¥2 th33 Zth(Table 8).

Table 8. Chicken shRNA Primers used in Real-time PCR Analysis

Gene Sequence Product size (bp)

5-TTTTTGGCACCTCAGACAGAGT-3 (+)

cGH 5-ACCTTGTGCAGATCCTTCITGA-3 (-)

211

5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+)

CGAPDH 5 1CCTCTGGAGTGGCAAGAGGAGAAAGS ()

275

M TetRNAi-cGHi-PTINW vector virusE 34121 CEF-LNC-cGH M EZA  Z+zte]
shRNAS] cGH fxdzte] oigk #d oA 2&S 54T 27, shRNA F cGHi-5257}F
0.174/0.651 #22 cGH AL @do] 267%E A3 733%2 71 =2 oA §8&&
Hole= ZAo=m FAHUvHFig. 24). © ol  cGHi-2029 <A E&L  621%
(100-(100X0.268,/0.708)), cGHi-3762] <Al &&2 46.2% (100-(100X0.231/0.429)), cGHi-310]
A4 &E&ES  331%  (100-(100X0.412/0.616)), cGHi-325¢] A &&  542%
(100-(100X0.332/0.725)), Z18]al cGHi-66729] <A &-&-2 24.0% (100-(100X0.408/0.537))= 1}
ER T (Fig. 24).
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Fig. 24. Real-Time analysis of c¢GH knock-down efficiency using c¢GH shRNA in
CEF-LNC-cGH cells infected with TetRNAi-cGHi-PTINW. (-), cell was grown in the
doxycycline-free media for 72 hrs; (+), cell was grown in the media supplemented with

doxycycline (1 pg/ml) for 72 hrs.

Real-time PCR Z#E vl& o2 &} cGHE knock-down E&°] Hlu3 %2 cGH shRNA
-202, 376, 525 &g cGH o&d A ¥4& ELISA WHOoRE EAstazt a3t o A7
| Al= A 50|l promoter?] rGH promoter’} =Y TetRNAi-cGHi-rGHpTINW virus
vector’7} Fo]E CEF-LNC-cGH AMEF A4 AAstA ok ELISA 232 CUSABIO (China)At
o] A|#F<l chicken GH ELISA kit& AR&steow A3 AAL o3 2t «GH primary
antibody”} pre-coating® ] U+ microplate wellell @A 02 3]X3) & standard®} i %F

B 50 WA B F ZF wellol 50 ul 2l conjugateE T3] FATk 37CoA 1A7H5SH W
AN ZF, 4 welle] ¥HENE A A3 wash buffer2 33 WHE-&o] A8t FAE

I wellel HRP-avidin€ Z7t 50 wl# ©idte] 37CellA 30&3t ¥H&AIR o AH S AA
stal, Z+7te] well®l substrateE 50 ul ¥ glste] "o] zgm 37CoA 1587F WA AT
Hh-g-o] FAESEE stop solution 50 plE ZF welldl 3713 & microplate readerE ©]-83}

o] 450 nm 3ZoA OD #S A3 9t} ELISA 418 A A5 Ao A= shRNAZ A
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o= A ¢ CEF-LNC-cGH A|2A &= doxycycline®] H7} ofFo} AFagloe] cGH ©Hid
o] Wyl Holx ke Wk, cGH shRNA-2027F ZHol® A EoA= doxycyclined] 37}
of wel 17.7%2 Hd A &S YEFNA S cGH shRNA-3760] Zold M EZo A= 44.2%,
cGH shRNA-5257} Zo]d AEZA= 39.0%2] JA &-&o] &= ATh(Fig. 25).

6000

wae A0 4906

5000 |
4626 4571

4097
4000

2994
3000

2550

¢GH conc. (pg/ml)

2000

1000

Fig. 25. ELISA analysis of cGH knock-down efficiency using cGH shRNA in
CEF-LNC-cGH cells infected with TetRNAi-cGHi-rGHpTINW. (-), cell was grown in the
doxycycline-free media for 72 hrs; (+), cell was grown in the media supplemented with

doxycycline (1 pg/ml) for 72 hrs.

o|ae] AHNE ZAR 3 cGH shRNA =9 A realtime-PCR¥ ELISA ZI}oA v A
FRAA A 'EEo] F2 SR YUY cGHi-525 shRNAE  pLN-TetRNAi-PTW S}
pLN-TetRNAi-rGHpTW, Z18]3l pCDF-TetRNAi-PTWel cloningdt$ 2™ 7t vector?] %1}
AA B&S FAdsta s

(h) pLN-TetRNAi-cGHi-PTW 2} pLN-TetRNAi-cGHi-rGHpTW vector system®| T3

@O pLN-TetRNAi-cGHi-PTW 2} pLN-TetRNAi-cGHi-rGHpTW vector®] T3
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©1’49] SIN vector HE]S] pTetRNAi-cGHi-PTINWS} pTetRNAi-cGHi-tGHpTINWS % uH7]
Sl MLV fref o retrovirus vector FEfQl pLN-TetRNAi-cGHi-PTW £}
pLN-TetRNAi-cGHi-tGHpTWZ A z33l12t 3t e Zb vectord AxF AL o3
#ZtH(Fig. 26). pLN-TetRNAi-cGHi-PTW+ PGK promoter® &4 3}o] tTs sequence’} =
d=o] AL TREmod/Ubp promoter ZZH 3dtel cGH shRNA A do] =<4d FEjolH,
pLN-TetRNAi-cGHi-rGHpTW tTS A &o] rGH promoter =& 3lo X3 Ut} =3 &
&£22l virus packaging< ¢13t% IRES®} neomycin AFA FHA FES AAS I A A

?l vector sizeE FHAAIHT

| SLTR || Psi H T'}ﬁ’g‘gd CGHi-525 | rGHp | tTs | IRES | Neo | WPRE H LR |

Hind lll  Linker
pTetRNAI-rGHp-cGHi-525-W
/ Notl/K/CIP

v

| SLTR || Psi H T?ﬁ%‘gd ¢GHi-525 | rGHp | tTs | IRES | Neo | WPRE H ILIR |

pTetRNAI-rGHp-cGHi-525-W (Hind lll Linker)
/BamH |, Hind i

| SLTR H Psi H Neo |T$f|‘é‘§d CIGFi-447 | PGKp | tTs | WPRE H 3‘LTR|

pLN-TetRNAi-cIGFi-447-W
/ BamH |, Hind Il

|

| SLTR |—| Psi |—| Neo |T'}5'g§d CGHi-525 | rGHp | tTs | WPRE H TR |

pLN-TetRNAi-cGHi-GHpTW

| SLTR H PsiH Neo |T'}fl'g§d (GHi-525 | rGHp | tTs | WPRE H TR |

pPLN-TetRNAi-rGHpTW
/ Hind lll , BamH |

| 5°LTR HPsil Usp | cGHi-525 | PGKp | Puro H ILTR |

l

| SLTR |—| Psi |—| Neo |T'}5rg§d ¢GHi-525 | PGKp | tTs | WPRE H 3LTR |

pPSIREN-RetroQ-cGHi-525
J/ Hind lll, BamH |

PLN-TetRNAIi-cGHi-PTW

Fig. 26. Strategies of pLN-TetRNAi-cGHi-PTW and pLN-TetRNAi-cGHi-rGHpTW retrovirus
vectors. LTR, long terminal repeat; Neo, neomycin resistant gene; TREmod/U6p, derived
from modified Tet response element and human U6 small nuclear promoter; cGHi,

chicken GH shRNA; rGHp, rat GH promoter; tTS, tetracycline-controlled transcriptional
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suppressor; WPRE, woodchuck hepatitis virus post-transcriptional regulatory element;
PGKpromoter, phosphoglycerate kinase-1 promoter; Puro, puromycin resistant gene.

Length of each sequence is not drawn to scale.

@ pLN-TetRNAi-cGHi-PTW$} pLN-TetRNAi-cGHi-rGHpTW vector system®| in wvitro
o ¢ cGH =} &2 knock-down B& 773
T5% 7 vector& GP2 293 A Zo| transfectiondt F G418 (600 ug/ml)e] H7te
Hj g o2 25331 A Et] virus A4F M EZF] GP2 293-pLN-TetRNAi-cGHi-PTW <} GP2
293-pLN-TetRNAi-cGHi-tGHpTWE g3ttt o] AxEZo] pVSV-GE transfectiond} ]
virusg A4 F, ©] virus® CEF-LNC-hGH Al ZdAIAA «GH shRNA®| &§ «GH
72l knock-down E&& AAstaA S Th oldl  pLN-TetRNAi-cGHi-PTW}
pLN-TetRNAi-cGHi-rGHpTW vector’} =¥ CEF-LNC-hGH A|ZFl 4 doxycycline &%
o Fo wE cGHi-525 shRNA Tde] 93 GH F3A2] knock-down E&E real-time
PCRZE gl 43, LN-TetRNAi-cGHi-PTW7} HolH A& = 64.7 %
(100-(100X0.329/0.931))2] 4] E&S B o LN-TetRNAi-rGHpPTW7} Hol® 7 9o =
67.6% (100-(100X0.291/0.899))¢] <Al &-&S YUEWNATH(Fig. 27). WEkA F vector system
EF cGH F3A9 BdE 502 knock-downd 4 U= A A3 vector2 #HH = UTh
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Fig. 27. Quantitative real-time analysis of ¢cGH knock-down efficiency using ¢cGH shRNA in
CEF-LNC-cGH  cells. LN-TetRNAi-PGK-cGHi-525W, CEF-LNC-cGH cell infected with
LN-TetRNAi-cGHi-PTW virus; LN-TetRNAi-rGHp-cGHi-525W, CEF-LNC-cGH cell infected with
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LN-TetRNAi-cGHi-rGHpTW virus; (-), cell was grown in the doxycycline-free media for 72
hrs; (+), cell was grown in the media supplemented with doxycycline (1 pg/ml) for 72 hrs.

of N5 o|&3te] ELISA A3 % AASA=T, real-time PCR AF Ao} vi7iA =2
cGH #Fx7 #3d9 knock-down EHE AT 4 AU LN-TetRNAi-cGHi-PTW7}
60.0% ((100-(100X1851/4627), LN-TetRNAi-cGHi-tGHpTW7} 35.4% ((100-(100X2874/4448)2]
knock-down &&< YEHATH(Fig. 28).
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Fig. 28. ELISA analysis of cGH knock-down efficiency using c¢GH shRNA in
CEF-LNC-cGH cells infected with LN-TetRNAi-cGHi-PTW or LN-TetRNAi-cGHi-rGHpTW
virus. (-), cell was grown in the doxycycline-free media for 72 hrs; (+), cell was grown in

the media supplemented with doxycycline (1 ug/ml) for 72 hrs.
(2}) pTetRNAi-cGHi-PTW vector system®] T3

@ pTetRNAi-cGHi-PTW vectord] T3

AGANM 5 LN-TetRNAi-cGHi-PTW vector®] T4 84 F IS A¥E il
rtTA2°M2 A EE& =3 pTetRNAi-cGHi-PTW vectorE TZ38t1#t 3tk WA B AF
Aol &= pTet2-GPTWE Not [ 7 Klenow fragment, Bglll =2 2 # 2|3} TREtight A&
7 EGFP FxAE AAZ ¥, pTetRNAI-cGHi-PTINW vector® EcoR [ # Klenow
fragment, Bglll =S = A3t 8] TREmod/U6 promoter-cGHi-525 TS =93+
pTetRNAi-cIGF1i-PTW vectorE T-53t1o™ AARE A2 A2 Fig 299 =23}t
Yeli ol Aoz %3 vectorq! pTetRNAi-cGHi-PTWE PGK promoter?] %% 3}
o rtTA2°M2 A ¥Q(Zhou %, 2006)°] =] 23 TREmod/U6p promoter =4 3}l
cGH shRNA A <] =14 Pl
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pTet2-GPTW

b+
5'LTR L Hyg? | TREtight EGFP PGKp rtTA25M2 | WPRE [—{3' LTR

Not I /Klenow/BglIL

pTetRNAi-cGHi-PTINW

SLTR [ TR:E‘;"’" cGHi-525 | PGKp | TS |IRES | Neo | WPRE H 3'LTR
EcoR I /Klenow/BglIl
|
U+ TREmod

S'LTR | Hyg® cGHi-525 | PGKp | rtTA2M2 | WPRE [ 3'LTR

/U6p
pTetRNAi-cGHi-PTW

Fig. 29. Strategies of pTetRNAi-cGHi-PTW retrovirus vector. LTR, long terminal repeat;
Hng, hygromycin resistant gene; TREtight, is a modified Tet response element, which
consists of seven direct repeats of a 36-bp sequence and 19-bp tet operator sequence;
EGFP, enhanced Green Fluorescent Protein gene; PGKp, phosphoglycerate kinase-1
promoter; rtTA2°M2, modified rtTA consisting of the reverse tetracycline repressor (rTet-
R) fused to a VP16 transactivation domain; WPRE, woodchuck hepatitis virus
post-transcriptional regulatory element; ~ TREmod/U6p, derived from modified Tet
response element and human U6 small nuclear promoter; cGHi-525, chicken GH shRNA;
tTS, tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site;

Neo, neomycin resistant gene. Length of each sequence is not drawn to scale.

@ pTetRNAi-cGHi-PTW vector system®| in wvitrodl X9 oGH F3A dd9
knock-down && #AH
Tetracycline Algd2] o] 23 cGH shRNA9 &d H= F4S FAsy] sty o7
22 AAHoE APS APyttt WA AGAANA F53 pTetRNAi-cGHi-PTW vectorE
GP2 293 AM|2Ze| calcium phosphate WHOZ transfectiond & 150 ug/mle FE=
hygromycin (150 ug/ml; Sigma, USA)o] H7td wlgHo=z 253 XAE3te GP2
293-pTetRNAi-cGHi-PTW M ZFE 3dstgch. 3dd A ZFo] pVSV-GE  transient
transfectiondt] 48A|17to] ZAE & AAFH virusE A2l 60 mm dish el 1X10°7) 5
FH g CEF-LNC-cGH Ao ZHAAIFH S thaE 78 hygromycino] H7bd wigHo g 2
FH A8 AAHEe AR F {FRAAVE Aold AEFE FHEAT. Viruss 7“’:‘/\]7]74 &
CEF-LNC-cGH A9} TetRNAi-cGHi-PTW virus®| 7% CEF-LNC-cGH AMXE 1 pg/ml
FE9 doxycycline®] H7FH v Aol A 48A1Z 3 72A17HEQt vl & RNAES —rﬁl 3}
quantitative real-time PCR& AASAT. «GH FHA9 knock-down ofF &<ls& 94
quantitative  real-time PCR A&l A& primere  pTetRNAi-cGHi-PTINW ¢}
pTetRNAIi-cGHi-rGHpTINW system @ ollA AHE-3F A3 53 A G o|th(Table 8).
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Quantitative real-time PCR {2 F24 #AL& cGHR shRNA$C| knock-down &E&A =
A AP Y Ao E FY3ATh. A4F A7}, CEF-LNC-cGH A=A cGH &3
doxycyclineo] F7Fe wjeHolA o] vief A= FHeA BT FES FASE AL
2 YER o™, TetRNAi-cGHi-PTW virusdll 79 %¥ CEF-LNC-cGH Al Z oA = cGH #&o]
48A1ZF Wk F 34.6%, 72413 Bl T 21.1%9] HH-ES YElH o] 7+t 65.4%, 78.9%2] Al
BES Holg AR FAHUH(Fig. 30). WetA £ vectors ©|&% cGH F2A9 2y

AA 7} L&A T o]Fo] A= AL Fold 2= AT}

Ohrs =48 hrs m72 hrs

0.8 -
0.6 -
04 -

0.2 -

_.

CEF-LNC-hGH TetRNAi-cGHi-PTW

Fig. 30. Real-Time analysis of cGH knock-down efficiency using cGH shRNA in
CEF-LNC-cGH cells. (-)-48 and (-)-72, cells were grown in the doxycycline-free media for
48 hrs and 72 hrs; (+)-48 and (+)-72, cells were grown in the media supplemented with
doxycycline (1 pg/ml) for 48 hrs and 72 hrs.

("F pCDEF-TetRNAi-cGHi-PTW vector system®| T

@ pCDF-TetRNAi-cGHi-PTW vector®] T3
2 AFoA+= cGH shRNAE FIV vectordl = =3t At 3tATE Vectore] 5 HAL
Fig. 313% #om F53 pCDF-TetRNAi-cGHi-PTW vector= pLN-TetRNAi-cGHi-PTW
vector?} WFEH7EAI R cGH shRNAS] & doxycyclined &3 ool melxy FEHOo=E
=4T F e F=o|th
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pCDF-MCS2-EF1-Puro/ Spe | , BamH |

TREmod

5LTR H Psi H Neo JUsp PGKp TS WPRE H 3LTR
pCDF-EF1-Puro (CMV-X) pLN-TetRNAI-W
J/ Not 1, Sal | / Not |, Sal |
Jf TREmod/Ubp cGHi-525 PGK
pCDF-tTS pTetRNAI-cGHi-525-W
/ Bglll, Not | /Baglll, Not |
5°LTR | Gag RRE cPPT TREI‘HE}d,’Uﬁp cGHi-525 PGK iTs WPRE p 3LTR

pCDF-TetRNAi-cGHi-PTW

Fig. 31. Strategies of pCDF-TetRNAi-cGHi-PTW lentivirus vector. LTR, long terminal
repeat; Neo, neomycin resistant gene; TREmod/U6p, derived from modified Tet response
element and human U6 small nuclear promoter; PGK promoter, phosphoglycerate kinase-1
promoter; tTS, tetracycline-controlled transcriptional suppressor; WPRE, woodchuck
hepatitis virus post-transcriptional regulatory element; cGHi-525, chicken GH shRNA; Gag,
Gag protein gene; RRE, Rev response element; cPPT, central polypurine track. Length of

each sequence is not drawn to scale.

@ pCDF-TetRNAi-cGHi-PTW vector system®] in wvitrodll A1 el cGH 32 4E 9
knock-down && #AA
AaA A A F53 pCDF-TetRNAi-cGHi-PTW vector®] knock-down &E&4E in vitrodl Al
AAstaA AT Lentivirus vector?l pCDF-TetRNAi-cGHi-PTW+ System Biosciences
(USA)9] pFIV-34N# pVSV-GE ©]Fo3l packaging plasmid mix9} 37 293FT A Zoj]
calcium phosphate W &2 co-transfections A3 TE Transfectiondtal 8417 3 =
Al WA 2 w3Eg o, 48417 & vl S-S 838t ed 045 um pore sized| filter=2 o] 73}
o o AF H7HA -70C | BASAT AL4Ee 24H7E9] virusts 24412 Aol 1X10°71 /60
mm dish® F¥| °]& CEF-LNC-hGH A= ZdAZ Tt CDF-TetRNAi-cGHi-PTW virus
E A9 Alxze A WA A7 TEEA F2 AR G418 5o A AT
HA B2 el 3A3F iR = doxycycline Fw AFo WE GH FAAS
knock-down &&<S quantitative real-time PCR¥ ELISA WHo=z AAI AT WA
quantitative real-time PCR A3 ZA¥} 58.6% (100-(100X0.45/1.088))2] <A &S R o
(Fig. 32), ELISA A3l 40.0% (100-(100X2563/4274))2] A &&<S YER A THFig. 33).
wehA E vector system®= GH FAAY BHS FEZXCSE knock-downd T U= A4
gk vectorZ AHE 7 E o E A EHIA
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Fig. 32. Quantitative real-time analysis of cGH knock-down efficiency using cGH shRNA

in CEF-LNC-cGH cells.

LNC-cGH, CEF-LNC-cGH

cell; CDEF-TetRNAi-cGHi-525-W,

CEF-LNC-cGH cell infected with CDEF-TetRNAi-cGHi-PTW virus; (-), cell was grown in

the doxycycline-free media for 72 hrs; (+), cell was grown in the media supplemented

with doxycycline (1 pg/ml) for 72 hrs.
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Fig. 33. ELISA analysis of cGH knock-down efficiency using c¢GH shRNA in
CEF-LNC-cGH cells. LNC-cGH, CEF-LNC-cGH cell; CDEF-TetRNAi-cGHi-PTW,
CEF-LNC-cGH cell infected with CDF-TetRNAi-cGHi-PTW virus; (-), cell was grown in
the doxycycline-free media for 72 hrs; (+), cell was grown in the media supplemented

with doxycycline (1 ug/ml) for 72 hrs.
(3) Chicken IGF-1 Aol gk shRNA 3 vector system® T

(7} Chicken IGF-13} chicken GHR -fZ#boll tfgk shRNA A=}

o IGF-1 RNA Xt A <E& ClontechAke] 224l Z =189l RNAi Target Sequence
SelectorE ©]-&3}o] designstAth. e AdA AHH KA IGF-I (GenBank accession
No. NM_001004384.2)¢] ¢cDNA A €-S RNAi Target Sequence Selectorel] &3 & 227
HE Adste] 3709 23 MES =SS Ao £4 AL AAS DNA AL T
ORF (open reading frame) F-&°l aj@ste AEhS Adsion, Add ZF LS tA
ClontechAF2] shRNA Sequence Designer ZZ1#-& 535t shRNA &3d vectore} 23
T A= FEHE designdttH(Table 9). 7} shRNAE Y3} oligo nucleotide: sense,
loop, antisense 183l HAAL FA A EQ] 6 based poly T=Z TAH| UTH
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Table 9. Designed shRNAs targeting the mRNA of cIGF-1 gene

Target Gene

siRNA Target
Sequence

shRNA Sequence

chicken
IGF-1

cIGF-1 siRNA-307
AGGTGAAGATGC
ACACTGT

Top Strand (65bp)
5'-gatcc AGGTGAAGATGCACACTGTTTCAAGAGAAC
AGTGTGCATCITCACCTTTTTITTACGCGTg-3

Bottom Strand (65bp)
5-aattct ACGCGTAAAAAAAGGTGAAGATGCACACTC
TTCTCTTGAAACAGTGTGCATCTTCACCTg-3’

cIGF-1 siRNA-419
GGTTGATGCTCTT
CAGTTC

Top Strand (65bp)
5"-gatccGGTTGATGCTCTTCAGTTCTTCAAGAGAGAA
CTGAAGAGCATCAACCTTTTTTACGCGTg-3’

Bottom Strand (65bp)
5"-aattc ACGCGTAAAAAAGGTTGATGCTCTTCAGTT(
TCTCTTGAAGAACTGAAGAGCATCAACCg-3

cIGF-1 siRNA-447
GACAGAGGCTTCT
ACTTCA

Top Strand (65bp)
5"-gatccGACAGAGGCTTCTACTTCATTCAAGAGATGA
AGTAGAAGCCTCTGTCTTTTTTACGCGTg-3’

Bottom Strand (65bp)
5"-aattc ACGCGTAAAAAAGACAGAGGCTTCTACTTCA
TCTCTTGAATGAAGTAGAAGCCTCTGTCg-3’

(\}) pSIREN-RetroQ—cIGF1i vector system T

@ pSIREN-RetroQ—cIGF1i# pSIREN-RetroQ-cIGHRi vectord] 3
cGF-17} ¢cGHR +737te] wd JAIE 93 shRNARI cIGF-1ig€ BanH | & EcdR 1 8.2 A g
gk & pSIREN-RetroQ vector®} A &g3ste] 3F 729 pSIREN-RetroQ-cIGF-1i vectorgE 753}
ATh(Fig. 34). Cloning® 7} vector= RNA polymerase III promoter system (human U6
promoter cassette) & ZH-E] sense RNA®} anti-sense RNA7} one strand® 34 ¥ ] hairpin
structureE &3 shRNAZ} A4 = o] cIGF-1 f 2] &d & A sk 712 7HI T
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cIGF-1 shRNA

pSIREN-RetroQ / BamH I, EcoR 1 .
cIGF-11-307
' LTR £ UtGp PGKp Purc® | 3 LTR !
cIGF-11-419
BamHI EcoRI cIGF-1i-447
pSIREN-RetroQ-dGF-1i
& LTR a1 Uep cIGF-1i-307 | PGKp Purof 2 LTR
cIGF-1i-419
cIGF-1i-447

Fig. 34. Construction of pSIREN-RetroQ-cIGF-1i retrovirus vector. LTR, long terminal
repeat; U6p, human U6 small nuclear promoter; cIGFli, chicken IGF-1 shRNA; PGK
promoter, phosphoglycerate kinase-1 promoter; Puro’, puromycin resistant gene. Length of

each sequence is not drawn to scale.

@ cIGF-1 shRNAE E=3% vector system® knock-down && AA
g9 AFP3E AT B Ao XA 7I12AR] in vitro APS PSR AA 7o
cIGF-1 shRNA Fx27F WAE retrovirusE AJ4Het7] 918t packaging A<l GP2 293
(Clontech, USA)oll Alz=3t 747+ vectoret 9t FAAR] VSV-GZF 38" pVSV-G
(Clontech, USA)E calcium phosphate 'S 2 co-transfectiond} %t} 48A1to] 77 &
AAE virusE F8ste] CEF Al2d ZdAAIFHH. ol&EH 8 puromycin (2 ug/ml; Sigma,
USsA)e] H7bd wigde=s 2531 A8 #48& A F virus vector7} dojd NxFE &
A3ttt CEF-SIREN-RetroQ-cIGF-1i A|Z & 72413 &2t w3 & TRI reagent (TaKaRa,
Japan)Z ©]-§3&}] total RNAE 23ttt #2l3 RNAZFEH (DNAE A4tstr] 91351
ImProm- Il Reverse Transcription System Kit (Promega, USA)< AF-83tA T cIGF-1 XA}
4 9] knock-down oF-5 FR18t7] H35te] cIGF-1 A Ate] tidk Eo]&d <l PCR primer®
quantitative real-time PCRS F33tH o thZTE cGAPDH Ao tig primer®Z &
A Wkg& AAISHATH(Table 10).
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Table 10. Chicken shRNA Primers used in Real-time PCR Analysis

Gene Sequence Product size (bp)
CIGE-1 5-ACCTTAACCAGTTCTGCTGCTG-3" (+) 189
5-CCTCAGGTCACAACTCTGGAAG-3 (-)
«GAPDH 5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+) 75

5-TCCTCTGGAGTGGCAAGAGGAGAAAG-3 (-)

Bio-Rad 3] AHUSA)2] CFX96™ real-time PCR detection system< ©]-&3l] &Y sample
< 0¥ A9 real-time PCRES Tt on, 22 AL 23] vHE APt PCR &
2 IQ™ SYBR Green qPCR Master mix (Bio-Rad, USA) 10 ulol 22+ 5 pmol®] +9} —
strand primer, Z18]3 ¢DNA template 30 ng= 2o A 20 ylE FPA. AZ 9 total
RNA°| A cIGF-1 Fxzte] ddgFES F4317] 938t internal control?l ¢cGAPDH<®} A
quantitative real-time PCRE 33} T} Quantitative real-time PCR A& CFX manager
software® A3} Ctghe AASY oW, CtgtollA] GAPDH 732 CtikS reference =
ABAL cIGF-1 §3A8) Ctghe targeto 2 A3 H 224" W9 (Livak#} Schmittgen, 2001)&
Apg-&}od HEHo= cIGF-1 A T =S Bl 25k -
CEF-SIREN-RetroQ-cIGF1i-307, 419, 447 A 3Z)A cGAPDH % zte] thdt cIGF-1 #3249
AA =S FhHo s EXT A 2d HEo] 826%, 825%, 868% HEo TH oA &
HE Yt AT (Fig. 35). ©13e] AfolA ZF FHAE target site (cIGF1-307, 419, 447)°ll
&k shRNAE cIGF-1 fRAke] BdS AsiAl AAsks A2 yeuton, ojd A
2 dAFolAl 753 shRNA vector systeme cGF-1 -+ A &S knock-down A]7]7]]

A3 vectord = AT = AT
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Fig. 35. Efficiency of cIGF-1 knock-down wusing cIGF-1i shRNA in CEF cells.
SIREN-RetroQ, CEF transfected with pSIREN-RetroQ-cIGF1i.
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(h) pTetRNAi-cIGF1i-PTINW vector system T3

@O pTetRNAi-cIGF1i-PTINW®} pTetRNAi-cGHRIi-ATINW vector®] T
MA WA cIGF-19] thek shRNAS] A &A Q] H3S At B aA R TAL turn on
ANAA CGF-1 A BHES Asste] febg &7 §S ATE ¢ AEF 24 shRNAS
Tet systemo| cloningstx#t 3t I HHEAE  backbone FENS] vectorql albumin
promoter®] =34 3l tTs sequence’t =Y= o] 93 TREmod/Ué6p promoter ZA 3}
shRNA AMEE& =4 4 A& pTetRNAI-ATINWS}, PGK promoter &4 3ol tTs7F =<
ol om shRNA =Y F= AAe} 5Ye pTetRNAI-PTINW vectorg A 233} .
AR A2 A S Fig. 367 2T

pQC-tTS-IN / Xhol / MB / CIP pGEM T-easy-WPRE / EcoRl/ MB
W+
[str F— omvp | s | mes | Neo H 31TR |
EcoRI EcoRI
Xhol
| T |
pQC-TS-IN-W/ Bglll, Notl /pééfﬂi?rfo\ﬁﬂr[} enh-Albumin(bor) promoter
[strR omvp [ 15 | mes | neo | were Haum ]
Bglll Notl
Bgl Il Notl
| |
v
pQC-ATINW / Bglll, EcoRI pRetroQ-TetH / Bglll, EcoRI
. ! -
[sr P<{ Albp | 115 | Res | Neo | were H 3UR | [sR F ™7 pok | Hygro H 317R |
Bglll, EcoRI Bglll EcoRI
| |
v

pTetRNAI-ATINW

| suR |—|qJ+ TRl H b | s | mes | Neo | wPRE H 31TR |

PGEM-7zf-PGKp / HindIl / MB / EcoRI

pTetRNAI-ATINW / Notl / MB / EcoRI

[Sor ™ | abp | 1s | ®es | Neo | were [ 50R|

LBp
EcoRI Notl

EcoRI Notl

v

pTetRNAI-PTINW

[siR ] ™7 [ pekp | a5 | Res | Neo | were H 307 |

Fig. 36. Strategies of pTetRNAi-ATINW and pTetRNAi-PTINW retrovirus vectors. LTR,
long terminal repeat; CMV promoter, cytomegalovirus promoter; tTsS,

tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site; Neo,
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neomycin resistant gene; WPRE, woodchuck hepatitis virus post-transcriptional regulatory
element; Albp, albumin promoter; TREmod/U6p, derived from modified Tet response
element and human U6 small nuclear promoter; Albp, albumin promoter; PGK promoter,
phosphoglycerate kinase-1 promoter; Hygro, hygromycin resistant gene. Length of each

sequence is not drawn to scale.
T%% pTetRNAI-PTINWS} pTetRNAI-ATINW vector®ll cIGF-1 shRNA A E& =3t13}

stAT. cGF-1 %A ¥3#EE knock-downAl717] 98k shRNARQ!I  cIGF-lie
pTetRNAI-PTINWel| =18t o™ HFA < vector 72+ Fig. 373 2t

pTetRNAI-cIGFLi-PTINW

cMv/MsV | W [ TREmod/ R 1| — ; | | 5
i Uep | c1GFLi-307 P TS IRES | Neo® | WPRE [+ 3'ALTR
cIGF1i -419
cIGF1i -447

Fig. 37. Construction of pTetRNAi-cIGF1i-PTINW retrovirus vectors. CMV/MSV LTR,
cytomegalovirus/mouse  sarcoma virus hybrid promoter long terminal repeat;
TREmod/Ué6p, derived from modified Tet response element and human U6 small nuclear
promoter; cIGF1i, chicken IGF-1 shRNA; PGK promoter, phosphoglycerate kinase-1
promoter; tTS, tetracycline-controlled transcriptional suppressor; IRES, internal ribosome
entry site; Neo", neomycin resistant gene; WPRE, woodchuck hepatitis virus

post-transcriptional regulatory element. Length of each sequence is not drawn to scale.

@ cIGF-1 shRNAE E= 3 Tet vector system® knock-down && 7AA
TS vector’t =HE Zhre] EAMEAA cIGF-1% cGHR shRNA®| &gk 7k -z} &
do] knock-down EE&E HAASH] AT in vitro 23S HAFATY. Retrovirus®d] AJ4H 2
THAEZ 7Y, total RNAS FE3} quantitative real-time PCR Ad 7IH&
SIREN-RetroQ-shRNA %} L3 WHES AFEstdt. 2 Ao AEH  vectord -5
Tet-system©] 8% shRNA vector¢]| 2= 7} AZ A cIGF-1 shRNA®] Tdo] FEHOo=

ZAEE AE dolrnr] Y3 L3 = =22 doxycycines 1 pg/me F5EE 72A3Hs
F AEstat. APl AFE-E doxycycline tetracycline®] FEAEA A ForT UH
2 580 52 242 ¢8A 2 (Cunningham &, 1997), A&l A8 doxycycline
o HA #H%(1 ng/ml)E Urlinger 5 (2000)8] R ie} B A9 v A4S T3 2A3s)
AT TetRNAi-cIGF1i-307, 419, 447-PTINW A 2Zo\X «GAPDH Ao 3t cdGF-1 3
Ae] AA| AEE HHoR BAMS AR} G8&0] 87.5%, 845%, 91.8% AT HdH A &
A5 YEH AT, doxycyclined] &g FE4 <1 shRNA &3 ZH-o] o] Fo]HA] cIGF-1 F4
Z+e] @3 o] knock-down il S & F7F UAATH(Fig. 38). ©1Fe] AAE FTHsA E

O
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i, doxycycline% 72717 A g g F cIGF-1 shRNA Gl A+ TetRNAi-cIGF1i-447-PTINW ]
A M =2 91.8% ] T AA & YEtEt WEtA in vivo 29 Al GF-1 #3744
Ty A &0l M =L cIGF-1i-447 shRNAZF =4 % Tet vectors A& 3sle] & &3l34)
Sk T
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Fig. 38.  Efficiency @ of cIGF-1  knock-down  using  cIGF-1 shRNA in
CEF-TetRNAi-cIGF1iPTINW cells. Dox (-), cell was grown in the doxycycline-free media

for 72 hrs; Dox (+), cell was grown in the media supplemented with doxycycline (1
ng/ml) for 48 hrs or 72 hrs.

CEF-TetRNAi-cIGF1i-PTINW A ZF5S ©]83t9 cIGF-1 shRNA® 9|3 c/GF-1 +34 2
@] knock-down E-&& @A FEA HAstaA FJTh o]l tetracycline A2 =
ol 9% cGF-1 shRNA«] Tl #E e ;A Aty
CEF-TetRNAi-cIGF1i-PTINW A ZE doxycycline©] 1 pg/ml e =2 H7LE v 72
A ZEERE wiFat . 2 AlaEo 4] ELISA Aol AFES wiFd S 838t 045 um pore
size®] cellulose acetate filter® o33}t ELISA A3 CUSABIO (China)Ake] #|#

chicken IGF-1 ELISA kit& AH83t3 o™ A3 #4442 b33 2ot cIGF-1 primary antlbody
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7} pre—coatingﬂoi )+ microplate well®ll serial dilution3l] & standard$} 8] H-& 50 ul
A g = 7} welloll 50 pl®] conjugateE Tlal FATh 37C A4 1AZFESE RESAIZL &,
7zt well®] ®HE- —'1% A ABFIL wash buffer® 33 ®HEsI] FAsAT FAISE 2 wellol
HRP-aviding Zt7} 50 & Tlste] 37Ceol Al 303t WH-&AI1Z o A& AAska, 2+
o] wellell substrate® 50 pl ¥ Tste] Yol Xghd 37CoA 15&%F BFSAZ T ®Ego] F
AEE5 stop solution 50 plE 7 welloll ¥7}g & microplate readerE ©]-83F4] 450 nm
Bgell Al OD 7t ZAATE 243 A7, cIGF-1 shRNA oA cIGF-1i-447°l ©& cIGF-1
A E&EA 9 knock-down E&°] 69% HAEQ! Ao FRAFHAT o] HlE] ThE cIGF-1
shRNAS| knock-down &&E vwl-¢ A 23 A= A ATH(Fig. 39). WekA] cIGF-1i-447
shRNAE F& Ao A8tz &t
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601.2

600 573.3

542.7
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0 263.4

cIGF-1 conc. (pg/ml)
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Fig. 39. ELISA analysis of cIGF-1 konk-down efficiency using cIGF-1i shRNA in
CEF-TetRNAi-cIGF1i-PTINW cells. Doxy (-), cell was grown in the doxycycline-free media

for 72 hrs Doxy (+), cell was grown in the media supplemented with doxycycline (1
pg/ml) for 72 hrs.
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(2} pLN-TetRNAi-cIGF1i-PTW vector system T

D pLN-TetRNAi-cIGF1i-PTW vector?] T2

AGA AFolA 53 SIN vector FH O pTetRNAi-cIGF1i-PTINWE  simple retrovirus
vector FEJQ] pLN-TetRNAi-cIGF1i-PTW=E A Z3}stAth. ©] vectore virus A4t NEZFE
g 53t & &, virus A4F AT virus envelope FHAF £EE O 9l pVSV-GE
YA H O 2 transfectiondt™ FHEZ SIN vectorel]l HI&| virus AJ4ko] 80|35ttt ©] vecor?]
TZ2E AHEA FAPA A FHAZ neomycin A FHATE EA8H PGK promoter
o] 24 sl tTs A€ol EY=o] 3 TREmod/Ubp promoter =4 3}oll cIGF-1 shRNA
AMEo] =0 FHE FAAS JHA WolA FdA o= shRNAS] Edo] Ao U7t
Aol et BHS turn onAAA cIGF-19] HAS Aafste] o8 47 HS AUE
TZolth. ©] vectord A= FAS AHHHA, HA B AT JdE pLNCXWE
Agel & Klenow fragment, Sall £o2  AHsta olgt FLEI ATIEAL=E
pGEM-Teasy-tTS vector& A g3ste] 3 tTS THS ANZFTFOZH pLNATS-WE 75
3t T & vector& Hindlll, Klenow fragment, Z18]31 BamH [ <22 A st CMV
promoters A A g T, pTetRNAi-cIGF1i-PTINW vectorE Not I, Klenow fragment, 1]
Bglll 9% # 23t TREmod/U6 promoter-cIGF-1i-447-PGK promoter®] 3l 3d3sl= ©
g5t AxFFoZH pLN-TetRNAi-cIGF1i-PTW vectorE T%3t9 o0 #AIgE A
2 Fig. 4001 £243}3le] YERAAT

30 e
rr fo

B R

o o
L

| 5LTR H Psi H Neo | MV | MCs | WPRE H FLIR | tTs
pLNCXW pPGEM-Teasy-tTS
Agel / Klenow / Sal | Agel / Klenow / Sal |

| |
v

| 5LTR H Psi H Neo | CMV | tTs |WPRE H FLTR |

OLN-tTS-W
Hind Il / Klenow / BamH |

S T TREmod . i
| 5°LTR HPSI H /UGp CIGF|-¢I4?| PGKp | tTs | IRES | Neo | WPRE H 3LTR |

pTetRNAI-cIGFLi-PTINW
Not | / Klenow / Bgl Il

| 5LTR H Psi H Neo |TI}5rg§d cIGFi-447 | PGKp | TS | WPRE H FLTR |

pLN-TetRNAIi-cIGF1i-PTW

Fig. 40. Strategies of pLN-TetRNAi-cIGF1i-PTW retrovirus vector. LTR, long terminal
repeat; Neo, Neomycin resistant gene; CMV, cytomegalovirus promoter; MCS,
multi-cloningsites; WPRE, woodchuck hepatitis virus post-transcriptional regulatory

element; tTS, tetracycline-controlled transcriptional suppressor; TREmod/U6p, derived from

_67_




modified Tet response element and human U6 small nuclear promoter; cIGF-i-447, chicken
IGF-1 shRNA; IRES, internal ribosome entry site. Length of each sequence is not drawn

to scale.

@ cIGF-1 shRNAE %3 MoMLV-Tet vector system®| in vitro*| A1¢] knock-down
58 474
T%3 vector®] in vitro 843 Q1S 9% AP v ZS AHFOE AP AT. WA
cIGF-1 shRNA Ajdo] WAHE retrovirusE A4Hst7] 938l packaging AZEQ1 GP2 293
(Clontech, USA)°ll A 2% 3 pLN-TetRNAi-cIGF1i-PTW vectorg calcium phosphate % ©.
2 transfection¥t $ 600 pg/me] FEE G418 (Sigma, USA)°] H7bd wjgHo=z 2331
Adste]  GP2  293-pLN-TetRNAi-cIGFli-PTW  AZFE syt gyt M EFo
pVSV-GE transient transfectiond}o] 48413ko] A3d F HAHE virusgE T oM, o]
virusg§ CEF A Xol| ZAAZT th3E7E G418 (600 pg/ml)o]l H71E vjgFAdoz 253
A S AR F FAA7E Hold NZ2FE FY3EA Tt Tetracycline A2 2o 9
g cIGF-1 shRNA®S] Bd = &S &Ast7] At virusoll A€ 22be] CEF AlxE
1 pg/m e FE= doxycyclineo] H7Mg wiFHol A 48412t} 724135 vl & 2b Al
Z 2 HE quantitative real-time PCR| AF-&& RNAE TRI reagent (TaKaRa, Japan)E #| ]
st 238l Th Quantitative real-time PCR A&l AF&-3t primere dGF-1 7=}l Eo]
ZQl  primer®t THETEAS  GPAPDHO| ™3 primerE AR5t S ™ (Table 4),

SIREN-RetroQ-shRNA ## A3 FAS wHo =z HASAY. A4F A, virusE TTEA
712 %<& CEF AlZo A= vjF AlZtoluh doxycycline®] H7F of Fof] Aaglo] & 49
W37 YA eF2 ) 1), virusell R E MEFA A= doxycyclines H7FgH v R o
2 et Azt wEbA Bd AATF 66.7% 9 725% = FAAAR] S S UERHAT
(Fig. 41). ©]oll & vectore dGF-1 #AA2] BHS F5E2 2= knock-down A|7]7]e #&

3} vector?l Ao = Felx ot

1.2 Ohrs =48 hrs W72 hrs

0.8

0.6

0.4

0.2 .
0

CEF CEF-LN-TetRNAi-cIGFLIPTW

Fig.  41.  Efficiency = of cIGF-1  knock-down  using  cIGF-1li  shRNA in
CEF-LN-TetRNAi-cIGF1i-PTW cells. 48 hrs and 72 hrs, cells were grown in the media
supplemented with doxycycline (1 pg/ml) for 48 hrs and 72 hrs.
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(" pTetRNAIi-cIGF1i-PTW vector system T3

O pTetRNAi-cIGF1i-PTW vector®] T3

AGANA T3 SIN vector FHE pTetRNAi-cIGF1i-PTINW  vector %
transcriptional suppressor® Z-83dte] oY FHAAS WHS A= (TS tiilel 44
transactivator= =& 4 o gk 91zt 33 background activity7} w9 &2 o= &
#z g rtTA2’M2 AEE =Yt vectorE T334 stk B A3ae 7 4
P Al A= TS A del Hd) tTA2’M2 A de YT 2% turn on®] 274 27 &
Axpe] wdo] HE FsiAl vehdes ez & F3+ IRES®} neomycin AFA
A HEe AAste] A vector sizeE F4salA AT AxH AAH e AAlE] 4
HEH, "A 2 A7 U= pTet2-GPTWE Not | # Klenow fragment, Bglll =S & A
g3te] TREtight A¥93 EGFP A& AASAT SAlY pTetRNAi-cIGF1i-PTINW
vectors EcoR | ¥ Klenow fragment, Bglll =9 & *} 2|3} TREmod/U6 promoter <3}
cIGF-1i-447 A4& &3ttt A9 TREtight A€ EGFP FAAE AAT fA]
TREmod/U6 promoter-cIGF-1i-447 TS =13} pTetRNAi-cIGF1i-PTW vectorg 753}
Rom AR Az AL Fig. 420 =413tste] YER AT

o M
i
32
T

pTet2-GPTW
b+
5 LTR|—— Hyg® | TREtight | EGFP | PGKp | rTAZSM2 | weRe |—{3' TR
Not I /Klenow/BglIl
pTetRNAI-cIGF1i-PTINW
SLTR |- T‘;ﬁ‘gsd cIGFi-447 | PGKp | TS | IRES | Neo | WPRE [H 3'LTR
EcoR I /Klenow/BglIl
T |
51TR R HygR T'}E’;’;d cIGFi-447 | PGKp | rtTA25M2 | WPRE H 3' LTR

pTetRNAi-cIGF1i-PTW

Fig. 42. Strategies of pTetRNAi-cIGF1i-PTW retrovirus vector. LTR, long terminal repeat;
Hyg", Hygromycin B resistant gene; TREtight, is a modified Tet response element, which
consists of seven direct repeats of a 36-bp sequence and 19-bp tet operator sequence;
EGFP, enhanced Green Fluorescent Protein gene; PGKp, phosphoglycerate kinase-1
promoter; rtTA2°M2, modified rtTA consisting of the reverse tetracycline repressor (rTet-
R) fused to a VP16 transactivation domain; WPRE, woodchuck hepatitis virus
post-transcriptional regulatory element; TREmod/U6p, derived from modified Tet response
element and human U6 small nuclear promoter; cIGF-i-447, chicken IGF-1 shRNA; tTS,
tetracycline-controlled transcriptional suppressor; IRES, internal ribosome entry site; Neo,

neomycin resistant gene. Length of each sequence is not drawn to scale.
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@ pTetRNAi-cIGF1i-PTW retrovirus vector system®| in vitrool A1 cIGF-1 32 &
@9 knock-down & AR
T%3 vector®] in vitro B4 1S 9% AP v ZS AR APSGAT. WA
cIGF-1 shRNA A <do] WAH retrovirusE A4Fst7] £13t packaging AlZ<21 GP2 293
(Clontech, USA)°ll Az pTetRNAi-cIGF1i-PTW vectorE calcium phosphate W' o2
transfectiondt ¥ 150 pg/ml ] FEE hygromycin (Sigma, USA)o] H7td wjgFdoz 25
b AdEEte GP2  293-pTetRNAi-cIGFli-PTW A ZFE  Fdsttt. -3 M EFo
pVSV-GE transient transfectiond}o] 4847ko] A3d F HAH virusgE T oM, o]
virusg FAdel 60 mm dish el 1X10°7H%FE EWIg CEF Ao <
hygromycin©] F7}d wjgdoz M AAHe A F FHdA7F Aojd AxF5 F-s)
o}. Tetracycline A€ =&l &g cIGF-1 shRNAS Td = ¢de ¢
virusell ZdE Zt7+e] CEF MEE 1 pg/nl9 5= doxycycline®] H7ME vl & of 4]
N2t 72413059 viFE & 7 M EZERE quantitative real-time PCR A8 RNAE
23R th. Quantitative real-time PCR Ao AF3F cIGF-1 F2 A tfgk Eo] %<l PCR
primere} tHZTF 24 9] cGPAPDHO| ™3d primere d A7 5L A& AHE3HATH
d AH, virusE TEAIIA g2 CEF AlZo A= vld AlZkoly doxycycline®] 3 7}F
of g#lel T e WIUE UEhdA F2d ", virusol AEE AlEFol
doxycyclineS #7}gh vjfH o= HjFst Algtol| waba Hd A7} 48417 7241 b
z23NA 22t 75.9%9F 90.9% = WEbUA FAHARQD S RS EATH(Fig. 43). o179
3 A3=2, B vectore= cdGF-1 732 &dS knock-down A|717] ¢ A A& 7}

St vectord = AT & U

M

R

oF > o ff 4z

12 - O hrs =48 hrs m72 hrs

08 -
06 -
04 -

0.2 -

3 | |

CEF CEF-TetRNAI-cIGFLiIPTW

Fig.  43.  Efficiency = of cIGF-1  knock-down  using  cIGF-1li ~ shRNA  in
CEF-TetRNAi-cIGF1i-PTW cell. 0 hrs, cells were not grown in the media supplemented
with doxycycline (1 upg/ml); 48 hrs and 72 hrs, cells were grown in the media
supplemented with doxycycline for 48 hrs and 72 hrs.
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(8h) pCDF-TetRNAi-cIGF1i-PTW vector system T3

O pCDEF-TetRNAi-cIGF1i-PTW vector®] T3
2 ATl = cIGF-1 shRNAE FIV vectordl = =43tk sttt 2 A74Ae A3 A
ol A FIV vector= TFE lentivirus vector system-+= HolAIZl AR
FEAHE FolAe QY FRAe] o] & He Aoz FAFHAH. E=I MoMLV A F 2
retrovirus vector system< ©]-83te] FHHG FES JNUste AFolA =EHE FAAY
YE7} AAEE AHEZE BasEa Jed olE BEestr] s WY T s lentivirus
vector system= AH83k= Zlo|th o]e] cIGF-1 shRNAE FIV vectordl =3t Fd 3
g At sdw Vectord 5 AALS Fig. 48 2o 7%
pCDE-TetRNAi-cIGF1i-PTWX pLN-TetRNAi-cIGF1i-PTW vector system-ﬂ]- el B A S R
Aed M=z QA CIA cIGF-1 shRNAS] BH& fFEXHo2 24T + 9l F=o|th

EO

|

pCDF-MCS2-EF1-Puro/ Spe | , BamH |

l SLTR H Psi H Neo T'}E’ggd pakp | trs | were H aLTR
pCDF-EF1-Puro (CMV-X) pLN-TetRNA-W
/ Not |, Sall J Notl, Sall
l TREmod/U6p | dGF1i447 | PGk
pCDF-tTS pTetRNAI-cIGFLi-447-W
/ Bglll, Not | / Bgl Il , Not |

I |
¥

5’LTR [ Gag | RRE | ¢PPT | TREmod/U6p cIGF1i-447 PGK t1s WPRE [ 3LTR

pCDF-TetRNAi-cIGF1i-PTW

Fig. 44. Strategies of pCDF-TetRNAi-cIGF1i-PTW lentivirus vector. LTR, long terminal
repeat; Neo, neomycin resistant gene; TREmod/U6p, derived from modified Tet response
element and human U6 small nuclear promoter; PGK promoter, phosphoglycerate kinase-1
promoter; tTS, tetracycline-controlled transcriptional suppressor; WPRE, woodchuck
hepatitis virus post-transcriptional regulatory element; cIGF-i-447, chicken IGF-1 shRNA;
Gag, Gag protein gene; RRE, Rev response element; cPPT, central polypurine track.

Length of each sequence is not drawn to scale.

_71_




@ pCDF-TetRNAi-cIGF1i-PTW lentivirus vector system®| in vitroPll 42| cIGF-1 3
A &9l knock-down E& AA
T%3¢ pCDF-TetRNAi-cIGF1li-PTWE ©]| &3 lentivirus A4+ 2 FAMERS] ZES
pCDF-TetRNAi-cGHi-PTWE ©]&3 A7} I3 Aoz JAPsATh. 293FT Al Zo
pCDF-TetRNAi-cIGF1i-PTWS} pFIV-34N# pVSV-GE ©]F|Zl packaging plasmid mix
(System Biosciences, USA)E calcium phosphate W™ S 2 co-transfectionst™ virusE A4t
g & A4 virusE CEF Alzo] AR VirusE ZAAZ AlzFe 344 WA
AAZE ZFEA &2 BAR G418 59 FAAZE H7FEA F2 wjFdol A 33t w7t
T ArgEAT 2 MEFEES o] 83 doxycycline 52?0 cIGF-1 shRNAS| e <)%t
clGF-1 379 A s &lst7] 98t quantitative real-time PCR¥} ELISAS A
stom zZ+ AF 3} CEF-TetRNAi-cGHi-PTINW M ZFEL o] &3 233 S U
&Yttt WA real-time PCR 29 AFolA=  63.9% (100-(100X0.304/0.841))2] A &
&< B9 O (Fig. 45), ELISA A @A 60.3% (100-(100X362/911))2] I E&S ER)
ATh(Fig. 46). ©lE 3 AF+= pLN-TetRNAi-cIGF-1i-PTW vectorE ©]-&3 A golA el
ol el W2 FAoly A AE FAZES AXNA F& Axgs Fe A 2 oA
2l A3l Alow ATHET

1.2
1 1.07
=E
1|
0.841
0.8 :I:
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Fig. 45. Quantitative real-time PCR analysis of cIGF-1 knock-down efficiency using cIGF-1
shRNA in CEF-CDF-TetRNAi-cIGF1i-PTW cells. (-), cell was grown in the doxycycline-free
media for 72 hrs; (+), cell was grown in the media supplemented with doxycycline (1
ng/ml) for 72 hrs.
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Fig. 46. ELISA analysis of cIGF-1 knock-down efficiency using cIGF-1 shRNA in
CEF-CDEF-TetRNAi-cIGF1i-PTW cells. (-), cell was grown in the doxycycline-free media for

72 hrs; (+), cell was grown in the media supplemented with doxycycline (1 ug/ml) for 72
hrs.

2 AR BE FAA 3 hRNAE =T BAAS o) A2

7}. ¢cGHR shRNA7} =49 A A% o

Lo
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(1) pTetRNAi-cGHRIi-ATINW vector system= ©|-&3 JAH% o] A4k

(7h sE9] viruse] A4t B Fo| vt Ax=ze| 4
In vitro A@AA GHR A T3 knock-down JE&o] 7ME H2 Zo= gld
cGHR shRNA 1831°] =¥ vector?l pTetRNAi-cGHRi-1831-ATINWE o] &3} A2
i Sol mAFYey] AT 2EE virusE A4EaA st WA GP2 2939
pTetRNAi-cGHRI-ATINWE calcium phosphate W' © & transfectiondte] G418 (600 pg/ml)
o] H7te mgHor 233 wjgFste] vector’t Hol®H AEZFE FFHAT o] AEZF
pVSV-GE transfectionst™| 48A1%F ¥ virusE T3l 2™, ©]& vertical rotor (Beckman
70Ti)E ©o]&3te] 4T oA 16,700 rpmO 2 90&3F =LA 3= WHLOZ 1,0008] o &
otk Asde &3 AAY F FdE] DMEM/FBSE 3 718lo] 4T ollA 16413 W
gt & AFEF3AT. FFH virus stock> 045 um pore-size] cellulose acetate filters
o] g3t oAHg & 70T o] B3 ©] virus stocke stage X & Al vjnty JFol 7
AFds & oigldzt P (ex-ovo culture system)S ©]g3te] FHAAZ =S Azt
o 2]

2)
st WA Zto g olgsty] A% AR =dHE A4 34 emz AES F FF
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T2 FAZ T AxAA FAT B AP AEH fAES stolr

60+3g Ao FTTS APt F35 A AEHA| %% T h(stage X)= 43t WEES

deldade=z &

pipette (SIGMA, pipette, mlcrocaplllary, 50 ul 100 mm length)<

polybreneo] #H7}H virus stock 3 w15 ATt viRkg Foll vAlF=Y3A T Viruse] F4 o]

2 F W A FHlE E e s deE diEdgds s AR F wrape
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Fig. 47. Surrogate egg-shell culture system for the virus injected chick development from

blastoderm formation to hatch.
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(Wh) GO Athe] shRNA F&zg o Aak 81 24 =513
H2kk Wolgle] cGHRi shRNA #F3d7ke] Hol& &<str] #13te] genomic DNA PCR&
TR, 3k 2| 14EE HotgolA AT Yo =HE G-DEXI genomic DNA
extraction kit (Intron Biotechnology, Seoul, Korea)E AF&3}™ genomic DNAE #3233
t}. Genomic DNA PCR #2]3 genomic DNAE F& o2 3t WPRE, Neomycin * &
4 A, == IRES Aol ik PCRES AASE o™ A2 A7 dojual &<
FAsk7] A} NE2T2 GAPDH A7kl tidk PCRE AA A = /fAle o 712
< 934 CES & Atell Eo]Z& Q] primerZ PCR ¥EHg& AAISIATE Zb primere 3 113
Zom Z} reaction mixtureE 94C o4 30%(denaturation), 56C ~ 60C (annealing temp.

J&?L r{n:
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+ 7t primerd] we} Adol)eA 30%, Ig]al 72T oA 30%(extension)E WHE-3h= IS
3032] A A EF T 72C ol A 783 W5k A S extensionS =38 T

Table 11. Primers used for genomic DNA PCR of TetRNAi-cGHRi-ATINW transgenic

chickens

Product Annealing

Gene Sequence ) .
size (bp)  Temp. (C)

5-GGATACGCTGCTITTAATGCCITTG-3" (+)

WERE 5 CGACAACACCACGGAATTGTCAGT-3 () S15 %6
Negt  J-GTTGTCACTGAAGCGGGAAGGGS' (+) 194 57
€© 5.GCGATACCGTAAAGCACGAGGAA-3 (-)
5-CCTAGGGGTCTTTCCCCTCT-3 (+)
IRES 5 AGCCCCTTGTTGAATACGCT () 275 >7
5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+)
CGAPDH - g 1 CTCTGGAGTGGCAAGAGGAGAAAGS () 275 60
cps  5-CCCAAATATAACACGCTTCACS (+) 315 "
5-GAAATGAATTATTTTCTGGCGAC-3 (-)
TetRNAi-cGHRi-ATINW virus vector’} =948 FAAE & A4+ AL 350 AXH R8s
Ao, 733k Wotgl= BT 74vig]olal o] T 14vte|rt FEMSH GO A A= &

1= A TH(Table 12).

Table 12. Hatchability of TetRNAi-cGHRi-ATINW virus injected embryos by surrogate
egg-shell culture

. Number of eggs Number of hatched Number of transgenic
Experiment o ) )
injected chicks (%) chicks (%)
1 117 5 (4.3) 4 (80)
2 134 29 (21.6) 1 (3.5)
3 264 40 (15.2) 9 (22.5)
Total 515 74 (14.4) 14 (18.9)

12 AP oA H3g yolgls tde® PCR WHOoR {3 olE g Ay, #
313t 5mbE] F 4vtE7l FEASE o E iy o] FAAAELS 80%E VEFSTH(Fig. 48).
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P N 1 2 3

Fig. 48. PCR analyses of GO TetRNAi-cGHRi-ATINW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 5 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cGHRi-ATINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

b 29ombe] 2 w9 @gtou A Az &l A
d RAE eksty Atgetsion dA AER JhA= ®l

P N 123 4 5 6 7 8 910 11 1213141516 1718 1920 2122 23 24 25 26 27 28 29

- |RES
- NeoR

<@ cGAPDH

Fig. 49. PCR analyses of GO TetRNAi-cGHRi-ATINW transgenic chickens in the second
experiment. Genomic DNA was isolated from the blood of 29 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cGHRi-ATINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

32k AT A= virusE FUN 264700 FA™ FTolA 40mte] o] Holelrl REhekgion,
Ol % PCRES &3l faate o7k &eld 418 MAl= ovtel2 @A 3 5vkg] <
Zl 2ulg] o] th(Fig. 50).
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Fig. 50. PCR analyses of GO TetRNAi-cGHRi-ATINW Il transgenic chickens. Genomic
DNA was isolated from the blood of 40 hatched chickens and was subjected to PCR
analysis. For positive (Lane P) and negative (Lane N) controls, plasmid DNA
(pTetRNAi-cGHRi-ATINW), and genomic DNA isolated from non-transgenic chicken blood

were used, respectively.
L. cGH shRNAZ} =91€ F2dg oo A

(1) pTetRNAi-cGHi-rGHpTINW vector system ©] &3 &A% o] A

&

(b &5 virus®] A4 R HO| wivkyg ME=ES 4
cGH 1379 I3 -& knock-down A1717] $1%F virus vector system@ &2+ cGH 3=+ &
d JA 8o /M =W cGH shRNA-5257F =94 E HElE A&ttt A WA= cGH
shRNA-5259}  rGH  promoter®] =&  3fo] TS A€ol E=YHE  vectordl
pTetRNAi-cGHi-rGHpTINW vector system= ©]-83t% virusgE A4 th Virus A4F 344
2 TetRNAi-cGHRI-ATINW 293 sdstA JAPsigdon =dAdEdy BHoez 553
virus stocke stage X & A i Foll wAFAs tid

W7t W (ex-ovo  culture
system)= ol&3sto] FAHE HS Aibsiaar st Viruss FU? AT 37.7C 9
=9k UiEE 55% =39 FIIICAM wldstR o, widsts st 10, 18<, 212 A o

Agre] WAy 8 o Rs BT

(\h) GO Mthe] shRNA &S 9o A4t @ EAAESZ £4
35135k Wolg] 9] cGH shRNAS ZHolE &RIst7] 93t genomic DNA PCRS 43833t
g
F3kgk 2] 17199 WHolgolA AT PO ZHE] G-DEXI genomic DNA extraction kit
Intron Biotechnology, Seoul, Korea)E AF-&3}4] genomic DNAE £&]3tF . Genomic
gy g
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DNA PCR+ gt genomic DNAE F3 0 & 3}l tTS, Neomycin resistance geneol thgt
PCRS A4 o};’iotﬂ NET2 GAPDH #374ek /AL o4 785 flelA CBES 34
o £o]ZQl primer® PCR WH3& AASIAT. 2t primer A ¥ % 133 2t}

Table 13. Primers used for genomic DNA PCR of TetRNAi-cGHi-rGHpTINW transgenic

chickens

Product Annealing

Gene Sequence ) i

size (bp) Temp. (C)

TS 5-CTTTCAGAGGCAATACTGGCGAAG-3 (+) 239 57
5-AGAATGAAAAGAGCCTCCTCGACC-3 (-)

Neok 5-ATGATCTGGACGAAGAGCATCAGG-3 (+) 217 57
5-ATATCACGGGTAGCCAACGCTATG-3 (-)
5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+)

cGAPDH 5-TCCTCITGGAGTGGCAAGAGGAGAAAG-3 (-) 275 60

CES 5-CCCAAATATAACACGCTTCAC-3 (+) 315 60

5-GAAATGAATTATTTTCTGGCGAC-3 (-)

TetRNAi-cGHi-rtGHpTINW virus vector’} =¥ EZAZA3 & A A2 13 P50
W, F33k 49mtE o] Wolyl F 3wyl FEATE G0 MA] Aoz FJAF AT (Table
14).

Table 14. Hatchability of TetRNAi-cGHi-rGHpTINW virus injected embryos by surrogate
egg-shell culture

. Number of eggs Number of hatched chicks =~ Number of transgenic
Experiment o )
injected (%) chicks (%)
1 151 49 (32.5) 3 (6.1)

A A3, 49

enomic DNA PCR o= FHAA #HolE &l
e on, @ whel:

o 8
npel7t FAEE Ao gelEo] FAAHRELS 61%E YEHR
© ¥ o= FAH A (Fig. 51).
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Fig. 51. PCR analyses of GO TetRNAi-cGHi-rGHpTINW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 49 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cGHi-rGHpTINW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.
(2) pLN-TetRNAi-cGHi-rtGHpTW vector system= ©]-&3F A A8 9o A4k

(7h ZEEe viruse] WA 2 ge] wpare AE o] 74

F WA GH shRNA  FAHAS &  Aako]l AEI vector  system<
pLN-TetRNAi-cGHi-rGHpTW vector system©| o}, Virus A4t A4 &
TetRNAi-cGHi-tGHpTINW A3 FdsiA gt on =d4die WHoz F53
virus stock= stage X o A& diRE Foll mAlFASt itz W (ex-ovo culture
system)& ©]-&3t] FAH Ho AYLstaA sk

() GO At shRNA FdAg gho] A4k @ By Eshz 24
7315 Wolg] 2] cGH shRNAQ #o]E #213t7] 935t genomic DNA PCRE 33t Th.
F31gk A hLE HotgoA AHT EYozFE EE3 genomic DNAE FIFOE 3t
tTS, neomycin 4343 A, psi A E, == WPRE A goll thgt PCRS AAS o thx
T2 ¢GAPDH f37tet 7fA o] ok 7S falA CES Ao Eo]& <l primer® PCR
HH-3-& AAISATY. ZF primer A €2 X 159 2T}
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Table 15. Primers used for genomic DNA PCR of LN-TetRNAi-cGHi-rtGHpTW transgenic

chickens

Product Annealing

Gene Sequence ] .
size (bp) Temp. (C)
TS 5-CTTTCAGAGGCAATACTGGCGAAG-3 (+) 29 57
5-AGAATGAAAAGAGCCTCCTCGACC-3 (-)
Neok 5-ATGATCTGGACGAAGAGCATCAGG-3 (+) 17 57
5-ATATCACGGGTAGCCAACGCTATG-3 (-)
si 5-CTTTCAGAGGCAATACTGGCGAAG-3 (+) 29 57
P 5-AGAATGAAAAGAGCCTCCTCGACC-3 (-)
5-GGATACGCTGCTTTAATGCCTTTG-3" (+)
WPRE 5-CGACAACACCACGGAATTGTCAGT-3 (-) 315 60
5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+)
cGAPDH 5-TCCTCITGGAGTGGCAAGAGGAGAAAG-3 (-) 275 60
I_ = U +
CES 5-CCCAAATATAACACGCTTCAC-3 (+) 115 60

5-GAAATGAATTATTTTCTGGCGAC-3 ()

PAAG o A4 AP 103 AH

LN-TetRNAi-cGHi-rGHpTW virus vector’} =< S AgE A
|4 T3t Wolels BT 147vhelela

APE oy, virussE FUT 1,627719 4
o] & 28uiEl7} FAAEH GO MAA AL

Table 16. Hatchability of LN-TetRNAi-cGHi-rtGHpTW virus injected embryos by surrogate
egg-shell culture

Experiment Num‘bér of eggs Number of hatched chicks Number. of transgenic
injected (%) chicks (%)
1 161 2 (1.2) 2 (100)
2 118 3 (2.5) 3(100)
3 243 47 (19.3) 14 (29.8)
4 212 8 (3.8) 0 (0)
5 119 32 (26.9) 8 (25)
6 216 13 (6.0) 0 (0)
7 173 1 (0.6) 0 (0)
8 123 7 (5.7) 1 (14.3)
9 147 7 (18.4) 0 (0)
10 115 7 (6.1) 0 (0)
Total 1,627 147 (9.0) 28 (19.0)
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12k AgFAAE 161719 FAHol LN-TetRNAi-cGHi-tGHpTW virus& WA 543}
rte7h Fateklon o vhe]l RF FAMS jAR SdEH AT Fig. 52). BT dHS
dERen A= 3 vpERk AES Aok

to

<@ cGAPDH

-g CES

Fig. 52. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 2 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

N

A A@zold 3@ Wolel® daoZ PR W oR fA7e] Mol AT A, 3u)

FART AAZ FAHUoM BT FRAOE FAHUTHFig 53). o AAEL A
GEHE BE AL A4 Aol AAZ ANEF F wild types] A
bel G1 e AT ol gold ot AAplA gl G Molst HAw A ehgir.

R
%ol

Bl oo ©
ol

oZ

el

PN %3 2 3

- tTS
- NeoR

-« cGAPDH
- CES

Fig. 53. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the
second experiment. Genomic DNA was isolated from the blood of 3 hatched chickens
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA  (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from

non-transgenic chicken blood were used, respectively.

O8]

3 @a ot a7rhelzt BEEgon o F ntelt BAABE ZoE
& 298%% UERthFig. 54). o F 5vhelzh FAoln AL G

3 o

k&
A=N
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Fig. 54. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the third
experiment. Genomic DNA was isolated from the blood of 47 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

43} APFNAE skl Rasgon dAAE AAE @ nElE BAHA BUTHFig.
)

P N 1 2 3 45 6 7 8

u SNERERVE
——
- D
R - -

Fig. 55. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the fourth
experiment. Genomic DNA was isolated from the blood of 8 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rtGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

52 A TolA= 32mte]o] H3hgk Wolg] F PCRES B3l Ao dolrh geld ddA
g JRA= sekE =, A 4vbe] ok oA 4vtE] o] Th(Fig. 56).
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Fig. 56. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the fifth
experiment. Genomic DNA was isolated from the blood of 32 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

63} 1;4,%01] = virus% FUT 269 ST Fo) 13512 FHSARLA R Wl
o FAAY Holg BUAF A FAARE AAT 9k Aow

Z]
L}E}‘XALE]'(Flg 57)

PN 1 2 3 4 5 6 7 8 9 10 11 12 13

- Neof
-w cGAPDH

Fig. 57. PCR analyses of GO LN-TetRNAi-cGHi-rtGHpTW transgenic chickens in the sixth
experiment. Genomic DNA was isolated from the blood of 13 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

723 A@oAe Fsh&ol ulg Azt 3 wiElvk FIeglon o] JRA A ol FAA
o] Hol7} A=A eFskth(Fig. 58).
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=@ Neof

- cGAPDH
- CES

Fig. 58. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the
seventh experiment. Genomic DNA was isolated from the blood of 1 hatched chickens
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA  (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from

non-transgenic chicken blood were used, respectively.

82 A A= LN-TetRNAi-cGHi-rGHpTW virusE vAlFdsle] FH 8 o8 AY4ts)
174 gk e WolglE o s PCR HHOE FHdA9] Mol

-l CES

Fig. 59. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the eighth
experiment. Genomic DNA was isolated from the blood of 7 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

92} AFTANAE virusE TUS 147719 FAHAT Foll 270k2]7t F3lste] oF 184%<] -3}
< UEH oY, genomic DNA PCRe B3 FAHE /A SdolAe FHAe] Aol
7h #&l| A7t 8l v (Fig. 60).
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Fig. 60. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the ninth

experiment. Genomic DNA was isolated from the blood of 27 hatched chickens and was

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

103 HAATAME 61%2 & FI&s How HI3E Woiglo] AN FT
genomic DNAS F& o2 PCRS AT 23, 28 /MAs SJAHA Fdth(Fig. 61).

- tTS
-w Neok
- cGAPDH

- CES

Fig. 61. PCR analyses of GO LN-TetRNAi-cGHi-rGHpTW transgenic chickens in the tenth
experiment. Genomic DNA was isolated from the blood of 7 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

(th GO ¥ddg 5o A4AMEAM cGH shRNAS] o] of F &<l
LN-TetRNAi-cGHi-tGHpTW A @+ F 4% 23 204 sperm DNA PCR< &3 2|
e HolE Flstaat AT Sperm®] genomic DNA PCR A @049 genomic
DNA PCR A @0l A-&3% primere neomycin A& FdAet TS Aol thdt primerst
2T 249 cGAPDH F4Aol thgt primers AH83tth 43 A3, 461 7fA oA PCR
ZZ dyo] R EAIFHAE], o] MAE GO /MAe] HoA HAgH genomic DNA PCR
AXe FAAGe] FAHA F-& Aot o= GO HA7F mosaic Y-S WERO] €Y
oAt el FAATE AolHA & FAEo o= FHAIE HdolHAEFS UEll= Zolth
SHAIRE vector 4ol dF A Lol g PCR FF o] YehA] %o ™ o]& genomic
DNA o2 =08 Y% vector A E0] deletion® FHOo=Z FAHE 4 JTH(Fig. 62). WEHA
ol AAZHEE Gl A4S Axs) = art e Ao AdHIUG.
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Fig. 62. PCR analyses of sperm DNA in GO LN-TetRNAi-cGHi-rGHpTW transgenic
chicken. Genomic DNA was isolated from the sperm of one G0 male transgenic chicken
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pLN-TetRNAi-cGHi-rGHpTW), and genomic DNA isolated from

non-transgenic chicken sperm were used, respectively.

-

(3) pTetRNAi-cGHi-PTW vector system= ©]-83F Jd 3 Heol A4t

(th) GO At ] shRNA @2 o g4k g BEAYEsHE &4
F313k ®Holg] 9] ¢«GH shRNAY Hol& FIst7] 938l genomic DNA PCRe G333 T
Genomic DNA PCR2 olg]e] HA oA &g genomic DNAE FHOZ 3} psi A
3 Hygromycin A3 FAAe] thgk PCRES AR o™ A2 QA HAAZE dojvtar Q)
S 837 % g =72 cGAPDH 23 Ake] thdk PCRE AAISA T T3 7fAe &
TEHE 84 CES 3Rkl Eo]& <] primerZ PCR §H&-& AA A TH(Table 17).

Table 17. Primers used for genomic DNA PCR of TetRNAi-cGHi-PTW transgenic chickens

Product Annealing

Gene Sequence ) .
size (bp) Temp. (C)

5-CTTTCAGAGGCAATACTGGCGAAG-3 (+)

pst 5-AGAATGAAAAGAGCCTCCTCGACC-3 (-) > 7
Hvergk 5 “GCTCTCGATGAGCTGATGCTTTGS' (+) 208 57
Y& 5-AGAATGAAAAGAGCCTCCTCGACC-3 (-)
5 -TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+)
CGAPDH - g 1 CTCTGGAGTGGCAAGAGGAGAAAGS () 27 °0
’_ 3 (+
cps  5-CCCAAATATAACACGCTTCACS (¥) 15 60

5-GAAATGAATTATTTTCTGGCGAC-3 (-)
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TetRNAi-cGHi-PTW virus vector’} E4E &S o g4k A& 13 AN o 73
g Wolg & Yo E PCR WHOE Fxxe ol& &2l3t A, 19vte] F 3vieg7t 34
A8dE AoR gRlEo PAHTELS 158%E UEY oW, Al nig] BEF FHOE IRy
At (Fig. 63).

P N 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19

- Psi
=@ HygroR

- cGAPDH

———— (05

Fig. 63. PCR analyses of GO TetRNAi-cGHi-PTW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 19 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cGHi-rGHpTINW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

o] 49 ¢GH shRNA7} =¢]
Fa&9 AARE S HEFRA =2}
Gl A= d&stx] Zepdnh wepa B AFoA e HlwE =

I FwI 7Y G0 FEAS JHA FUF FEREY = cIGF-1 shRNA 2% 5o A
A AT B SRS e Aol B AEE Ao E AdEHAT.

= i
Q
o
H
oz
[
g
=
v
¥
(]
R
_>|i
b

)

o} cIGF-1 shRNA7} =49 FAAS do] A4t
(1) TetRNAi-cIGF1i-PTINW 2z 3 go] A4t

(7h &= viruse] A4k 9 go] wint AEZ 2o
cIGF-1 F3# ¥d-Le AA5L7] 93 shRNAZ = in vitro A @A A &80 71 =4
UEd cIGF-1 shRNA-4475 AR&3H712  &tqith. wEkA cdGF-1 shRNA-447¢] =&
pTetRNAi-cIGF1i-PTINW vectorE ©]&3t¢] pTetRNAi-cGHRi-PTINW virusE ©| &3 29
I FU3 Yo GP2 293 AlES} pVSV-GE AEEIA 1F =9 virusE AY4tsl . o
virus stocks stage X o Al HiHtyg T wAFY3t gtz BHE ol gt FAA
g FS Akt

=

(

(th) GO Alth ] shRNA &g o 4k 8 BEAY =5 &4
313k Hoty] o] MG AFE & H8t] genomic DNA PCRe 333 th PCR
5o AH83g primeri= WPRE, neomycin A&A4 32, 283 IRES A Eoll thg primer

= o
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o]t}. TetRNAi-cIGF1i-PTINW virus vector’} =4 FAAS o Y4k AF 2 18x}0] AXA
3PF Qo Belsl Yolgl= BT 296vutE]o]a o] F 77viE]lr AASE GO MAQA A
oz FAH A (Table 18).

Table 18. Hatchability of TetRNAi-cIGF1i-PTINW virus injected embryos by surrogate
egg-shell culture

Number of eggs Number of hatched chicks Number of transgenic chicks

Experiment injected (%) (%)
1 108 18 (16.7) 9 (50)
2 98 8 (8.2) 2 (25)
3 94 3 (32) 2 (66.7)
4 215 9 (42) 3 (333)
5 139 16 (11.5) 2 (123)
6 235 2 (17.9) 3 (7.2)
7 71 2 (28) 1 (50)
8 141 23 (163) 5 (21.7)
9 171 38 (22.2) 6 (15.8)
10 188 9 (4.8) 7 (77.8)
11 170 20 (11.7) 2 (10)
12 78 28 (35.9) 1 (3.6)
13 104 11 (10.6) 3 (27.2)
14 187 33 (17.6) 18 (54.5)
15 166 13 (7.8) 3 (23.1)
16 168 10 (6) 3 (30)
17 83 3 (3.6) 2 (66.7)
18 136 10 (7.4) 4 (40)
Total 2,552 296 (11.6) 77 (26.0)
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A WA APl 238 ol Ao ® PCR WHo= fxxte HolE g A,
18vte] = omerh FAARE o2 EflHo] FAHAEL 50%2 YEson, 43 2n)
g} =2 7uiEl 2 &l = 9l Th(Fig. 64).

PN 1 2 3 45 6 7 8 9 10111213 14 151617 18

<4 WPRE

- NeoR

<dcGAPDH

<dCES

Fig. 64. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 18 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

279} 32} APEAAE 77 srtel o) u}am nastgon o % 4ntest AR AA
2 ALY AAE 33 AATe 3 @ vpelvh A2 ATHFg. 65).

P N 19 202122 23 2425 2627 28 29
-4 WPRE

-4 NeoR

<4 cGAPDH

-dCES

Fig. 65. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the second
and third experiment. Genomic DNA was isolated from the blood of 11 hatched chickens
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

vlg]7t gAAEE NAZ A= oF 33.3%

42 AFTeN A vkl o] Rakd ot F 3
| % 97 19k s S 1k AEe ok

o) HAAAEL JE QUTHFig. 66). ©
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Fig. 66. PCR analyses of GO TetRNAi-cIGF1li-PTINW transgenic chickens in the forth
experiment. Genomic DNA was isolated from the blood of 9 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken
blood were used, respectively.

52 Ao A F3hgk WolglE o E PCR WHORE fxxte] Hol& FRIg A, 16
g T 2rtEl7t FAASE Zor glHo] dAHdES

Ao = FAH At (Fig. 67).

o

]_
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< IRES
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Fig. 67. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the fifth
experiment. Genomic DNA was isolated from the blood of 16 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

62t APTolM= 42vte]7t FEstlon of & 3viErt FAAE JHA= 2 H A Th(Fig.
68). °l < 2mel7t el 3 whE7h G R I A= HAsto] AEsAL
AR R
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Fig. 68. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the sixth
experiment. Genomic DNA was isolated from the blood of 42 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

N

b A@TolA FEgk WolglE td SR genomic DNA PCR WHOE FHze] Hol&
A% A3, 2nby] F 1wyl FEAS VAR ElEden dHow A EH AT (Fig.
9.

_‘ {

(o)

-d CES

Fig. 69. PCR analyses of G0 TetRNAi-cIGF1i-PTINW transgenic chickens in the seventh
experiment. Genomic DNA was isolated from the blood of 2 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

vhe] F svhelvh PAARE Ao FAUAHe FAAFEL 27%E UekrkrhFig. 70). ©
% avkel7k S3lelm 2mbelsh dziel Ao ® SRl
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Fig. 70. PCR analyses of GO0 TetRNAi-cIGF1i-PTINW transgenic chickens in the eighth
experiment. Genomic DNA was isolated from the blood of 23 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

92} APolM= 38ntelrt H3hetalon, o] Woty F PCRe Fafl Ao Aozt &<l
H FEHG AAE ontElE dAe 25 HAstd o™ oA Fxizke] Holrl &Rl A
&2 MAl F FAT A Folth(Fig. 71). o= HIREY A E virus vectorg TREAITIE
A Z17F 6%F A7 METE EASE stage X Al7IolEE EY AlZ7} ofd o E AAMEY
A Z) vectorZb Aold ThsAdol 7] wWEZolth wEt FAY FAhso] gsd Fo 4
g tigdo] @ e A MA HAA genomic DNA PCRS A AIstaAl 319t

PNI12345 6789 1011121314151617181820 21 22

- IRES

< Neo®
-« cGAPDH
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Fig. 71. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the ninth

experiment. Genomic DNA was isolated from the blood of 38 hatched chickens and was

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.




104 AFEAHE ovlels] $ai golel F PCRE T FAAel Aol FAw FAA
# AL 7ohel R, A avteloln Al 3rbel ArkFig. 72).

P N 12 3 4 5 & 78 9
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Fig. 72. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the tenth
experiment. Genomic DNA was isolated from the blood of 9 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

11 AFTAAE ¥3 A 7} 200k = ) wetod AR AAR HAW AAE
% vheliol {rh(Fig. 73). W AAE Wekstel Austgon dA HEF AAE Aok

PN 123 4 5678 91011121314151617 181920

o I

Fig. 73. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the eleventh
experiment. Genomic DNA was isolated from the blood of 20 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

122 AP A 28utE] o] F3hgk Wolg]l & PCRS B3l A
& AAe A 1vtgz2 A A AT(Fig. 74). ©] MA= =0l I3
genomic DNA PCRE& AAst ot og fFxdxke] o7} &QlsA] &3ttt
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Fig. 74. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the twelfth
experiment. Genomic DNA was isolated from the blood of 28 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

132k

APTAAE 117k o] Hotgrt #3stflen, o] § PCRe S8 A2 M7t &
JE FEHS

MAE sulel e Al AUA erolA TAskA ThFig. 75).

P N1 23 4 5 6 7 8% 10 11

- IRES
-] NeoR

-« cGAPDH

- CES

Fig. 75. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the thirteenth
experiment. Genomic DNA was isolated from the blood of 11 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

142F @A 33ntele Rk Wolg] F PCRe B3l Aol olrt g1d JAA
3 MA= A 7okl & 1vtElE 25 18vhEl o] th(Fig. 76). F AL oF 545% =
Ha A A YEsTh
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P N1 2 345 86 738 5310111213 14151617181920 2122

B ] i

-] NeoR

-] cGAPDH
-4 CES

23 24252627 282930 3132 33

- IRES

-] NeokR

-] cGAPDH

e - CES

Fig. 76. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the fourteenth
experiment. Genomic DNA was isolated from the blood of 33 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

152 AdTolM= 25 13vke] e Wotgrt Ratstlon, I F 3viert A JfA =
ek th(Fig. 77).

PNI. 23 4 b 6 78 9 %W 111273

- IRES

T <

< cGAPDH

- CES

Fig. 77. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the fifteenth
experiment. Genomic DNA was isolated from the blood of 13 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
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165+ ARFolAE 10mkele] Ratah otz & 3ulelzl FAAE AAZ AN 0] 30%9)
FAAReS YA (Fig. 78).

BN 2 3 456 78 8 10

R - -

-l Neo®

- cGAPDH

R - -

Fig. 78. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the sixteenth
experiment. Genomic DNA was isolated from the blood of 10 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

1734 Adzolde 9488 AAL 2 vt FAHgen wE Szow UehgthFig
79). 2 dvh A ekol A1EH o) F A} wAs AT,

- IRES
-] NeoR
-] cGAPDH

- CES

Fig. 79. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the
seventeenth experiment. Genomic DNA was isolated from the blood of 3 hatched
chickens and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N)
controls, plasmid DNA (pTetRNAi-cIGF1li-PTINW), and genomic DNA isolated from

non-transgenic chicken blood were used, respectively.

182+ Aol A= F3het 10mke] Foll 4vte]rt A A= E}JHO*OU% o] % 2w
= 7, 2ntgle dFoE AYHAT(Fig. 80). A FA 1vig et 4A 2viErt AyES
Ao FALo] 2 T A2 wildtypes] FH I wvHste Gl giﬁb. T A
Zog ZGAoA FHAe Aol O:I%‘—E gRlste] ANz FHAZE Hold ANAE AA
e # wild typed] A wrjsty Gl Aits A= oot
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- IRES
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Fig. 80. PCR analyses of GO TetRNAi-cIGF1i-PTINW transgenic chickens in the eighteenth

experiment. Genomic DNA was isolated from the blood of 10 hatched chickens and was

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
(th BAAE H9] germline transmission &5 &1 9 G1 Ao A4k

O G0 FAAZ Ho] A2 A Eol A cIGF-1 shRNA®] o] ofF &2l

GO FEHd& /MA=e & PHS YA Z2 7 genomic DNAC] tha PCR A3E &
g2 39t 18U GO NAEL HEE mosaic B0 Alste] dAoA ) FHAe] A
o7} 1A Frats AAY t&E A7]oA FHAY Aoyt #lHE AR AT
kA RS Aozt FRIEA grets 313 Hoty] T T3 MAle Aol

3, AAE AHSA HMAEEY Qe FAAY Mol ARE FstaA AT 1 A
4] DNAE FPo= 3l PCRE 3 AP AFoAes SAHSE FAHUWA
TetRNAi-cIGF1i-PTINW virusE FU3 92 A9 26 2 WA AAANA ol /2
2k Aozt ERIF R e o] A= wild typed] HAHAF wu|sted Gl FHHE NAE A
Aret iz AT Gl A9 Hold o FAAS =Y FHE BHo A8 28] 985t
o] virus vector®] 2] F-9o g primers AZ} 3] genomic DNA PCRES F71H &
A8 Sperm®] genomic DNA PCR 233 & JHA 258 A4 Glol 42| genomic
DNA PCR A @oll AF&3 primerd] AEL & 199 2t}

~
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Table 19. Primers used for genomic DNA PCR analyses of GO sperm DNA and Gl
genomic DNA in TetRNAi-cIGF1i-PTINW transgenic chickens

Product Annealing
Gene Sequence . .
size (bp)  Temp. (C)
. 5-GTTTGATGITATGCGCCIGC-3" (+)

psi 747 747 55
5'-GCTGGATAAAGGGAGGATCG-3 (-)

. 5-CTTTCAGAGGCAATACTGGCGAAG-3 (+)

psi 239 , 239 57
5-AGAATGAAAAGAGCCTICCTCGACC-3 (-)

. 5-CCGTCTGAATTTTTGCTTTCGG-3 (+)

psi 363 363 57
5-GTAGGGGACCTGGTCTGGGTG-3" (-)

. 5-CTGAGGAAGGGAGTCGATGTGG-3" (+)

psi 381 381 59
5-AGGTCTCGGITAAAGGTGCCGT-3" (-)
5-GTCGTGCAGGACGTGACAAATG-3 (+)

PGKp 243 243 57
5-TTTTGAAGCGTGCAGAATGCC-3" (-)
5-CTCGCACACATTCCACATCCAC-3" (+)

PGKp 246 246 57
5-AAGCGAAGGAGCAAAGCTGCTA-3 (-)
5-GCCATTTTACGTTGGGTGCAGTAT-3" (+)

tTS 339 339 57
5'-TCACCTCACGGTACAGGCTTCTICT-3 (-)
5-GGTCGAGGAGGCTCTITTTCATTCT-3 (+)

tTS 374 374 57
5'-TCACCTCACGGTACAGGCTTCTICT-3 (-)
5-AGCTGCTTAATGAGGTCGGAATCG-3" (+)

tTS 319 319 57
5-CATAGACAGCGTAGTTGCGCCTC-3" (-)
5-AGCTGCTTAATGAGGTCGGAATCG-3" (+)

tTS 285 285 57
5-TATGCAATCGGGCTCCATCACG-3 (-)
5-CCTAGGGGTCTTTCCCCICT-3" (+)

IRES 275 275 57
5-AGCCCCTTGTTGAATACGCT-3" (-)
5-GTTGTCACTGAAGCGGGAAGGG-3" (+)

Neo 494 494 59
5-GCGATACCGTAAAGCACGAGGAA-3 (-)
5-ATGATCTGGACGAAGAGCATCAGG-3" (+)

Neo 217 217 57
5-ATATCACGGGTAGCCAACGCTATG-3 (-)
5-GGATACGCTGCTITAATGCCTTTG-3" (+)

WPRE 315 315 60
5-CGACAACACCACGGAATTGTCAGT-3 (-)
5-GCACTGTGTTTGCTGACGCAAC-3" (+)

WPRE 288 288 60
5-AAGGAAGGTCCGCTGGATTGAG-3 (-)
5-TAGTGGTGCAGACTGGGTAGAGCGAA-3" (+)

cGAPDH 275 60
5-TCCTCTGGAGTGGCAAGAGGAGAAAG-3 (-)
5-CCCAAATATAACACGCTTCAC-3" (+)

CES 315 60

5-GAAATGAATTATTTTCTGGCGAC-3 (-)
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A8 dies v o 9o AAE UEHAETE vector e AH AE T F A gl digt
PCR 53 ©yo] YA e 7-57F A=A oled o 51 %

AE vectord YFIEo] deletion® FEIE HolHIUS IS UEHE o2 ADHIA
o £ sperm® genomic DNA PCR Ao WM=EW, psi F&34 tTS A<, 18] PCK
promoter A FollA FFo] dojubA] Agth(Fig. 81). WEtA vector A E Foll 3T Fi&e
AAY dFEo] AAET YA BT genomic DNA o2 =948 Zoz FAHFH

P N 25 46

~aPsi 759 ~aIRES 275
~apsi 239 ~aNeo 494
~atTs 339 ~aNeo 217
N— ~a\WPRE 315
~=GAPDH

-=tTS 316

-|tTS 285

Fig. 81. PCR analyses of sperm DNA in GO TetRNAi-cIGF1i-PTINW transgenic chickens.
Genomic DNA was isolated from the sperm of nine G0 male transgenic chickens and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic

chicken sperm were used, respectively.

@ Gl At) FHAS o] A4 L EAYESH £
Bl A el frAre] dolsk geld sz t

kgl om, Ak 45ukele] WoleldlA @
PCRS AA% A}t 179 A 3 vheg] ol A

HS A8t DNAE E8d F genomic DNA
ol T Hol7t &= A (Fig. 82).
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-] IRES
-] Neof
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23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
- IRES

-] Neo®
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Fig. 82. PCR analyses of G1 TetRNAi-cIGF1i-PTINW transgenic chickens. Genomic DNA
was isolated from the blood of 45 hatched chickens and was subjected to PCR analysis.

gl

or positive (Lane P) and negative (Lane N) controls, plasmid DNA
TetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken blood
P g g

were used, respectively.

F7FARl PCR A< AAlsk7] Aol Go 7AA ol thgh Gl Altheo] iks JPsilenz A
AHE Gl 7fAlo) tHet genomic DNA PCR A 3ol oA % vector o] ofz F-9fol thsfA]
stA EAE daAds 7HAA HAw Bok A3 42 95k virus vector®] o
o] g primerE PCRE A4S A3 GO A sperm PCR¥} vEzH7FA| & vector ¥
A o] deletion® A& AT = AATH(Fig. 83).

.

ez ox
o fe u=

P N 4 5 17 P N 4 5 17
-aPsi 363 -a[RES 275
-=Psj 381 <a@Neo 217
-tTS 239 N
~apGK 243 ~.WPRE 288
-aPGK 246 ~.CES

Fig. 83. PCR analyses of G1 TetRNAi-cIGF1i-PTINW transgenic chickens. Genomic DNA
was isolated from the blood of 3 hatched chickens and was subjected to PCR analysis.
For positive (Lane P) and negative (Lane N) controls, plasmid DNA
(pTetRNAi-cIGF1i-PTINW), and genomic DNA isolated from non-transgenic chicken blood

were used, respectively.

e FHAAEY copy 7 E A4 AR &<

Q Gl M FAAE Fo =4 0]
A3 HAE 32AH Gl TetRNAi-cIGF1i-PTINW & 24

Genomic DNA PCR A4 A=A
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& HE HFCE genome HE =0 o FAAL] copy & &<lst7] $18H9] Southern
blottinge  AAledd. wWA  dxzg=E ALY FEASEHA e "@F Gl
TetRNAi-cIGF1i-PTINW g% & 7jAe] dHo=HE GDex [ genomic DNA
extraction kit (Intron Biotechnology, Seoul, Korea)s AF&3t% genomic DNAE FZE3I%]
ot ZF Al A AFH T genomic DNA 15ug< EcoR 1 3 Clal & AFEALE 247 A3t
% 0.8% agarose geloll 7195 AAISHATE Agarose gels F3te] #2]¥ genomic DNA
£ positively-charged nylon membrane (Roche, Germany)ell transferdt ¥, Neo%?} WPRE
probeE ©] &3t hybridization #}78-= 7 X3, DIG luminescent detection kit (Roche,
Germany)= ©]838t] Xeray filmol|l d4dste] A4S A8ttt 4 probex= PCR DIG
Probe Synthesis kit (Roche, Germany)= ©]-83Fo] #2313 o™, probed Aol AR&3H
primer= neomycin A &4 FAA O e 57 ATGGGGGTGCACGAATGTCC3’  upstream
primer?} 5/ TCATCTGTCCCCTGTCCTGCA3’ downstream primer, WPRE Aol thgt
5-GGATACGCTGCTTTAATGCCTTTG-3' upstream primer$}
5-CGACAACACCACGGAATTGTCAGT-3 downstream primerg ©]&3t3 ™. Genomic
DNA “gell A44E provirus W2l PGK promoter A& ol 91X EcoR 1 9]¢ WPRE
AMEel 37 A = Clal FHE A 42 HAA3t 2 probes AHE3te] &1
A3}, positive control?l plasmid DNAIA = @< band7t &<19 © Hlste] AFELE A

23k G1 7HAle] genomic DNACIA = 2 7§ band”} YEFsTH(Fig. 84). o=t 2
genomic DNA PCR ZA¥A 43 PGK promoter F9¢ ZAE 3] EcoR 1 H£7}
AADo=zH s F91o AFas Aol 9|3 deko] o] Fo] A=A ot YElu+= AL
2 FAHAY. Negative 2721 A4 2 genomic DNAGA = 2 FHAHe] Hol7}

UEhA kgt

Neo WPRE
M P N Gl M P N G1
23 kb = .
[ — -
9.4 kb m 4 E
6.5 kb = -
L
S
43 kb p= - a
— .
—_—

23 kb =«
2 kb p=

Fig. 84. Southern blot analysis of G1 TetRNAi-cIGF1i-PTINW transgenic chicken. Genomic
DNA of chickens was digested with EcoR1 and Clal and hybridized with the
Neomycin resistance gene probe (Neo) or WPRE probe (WPRE). Lane M, molecular size
markers; lane P, pTetRNAi-cIGF1i-PTINW plasmid DNA; lane N, non-transgenic control

chick; lanes G1, transgenic G1 chicken sired by a transgenic GO rooster.
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(2) pLN-TetRNAi-cIGF1i-PTW vector system< ©|83 23S Ho| A4t

(7h LEEE viruse A4k B ol wintyg Alx= el 4
pLN-TetRNAi-cIGF1i-PTW vectorg ©] &3 1559 virus A4t o573 22 Ao = 31
AstATH  Virus AAF AZQ] GP2 293 M= pLN-TetRNAi-cIGF1i-PTW  vector&
transfection¥t & G418 (600 pg/ml)o] H7be v oz 253 HAE3tS vector’} ol
MEFE FHR3FT FEFE GP2 293-LN-TetRNAi-cIGF1i-PTW A Z o] pVSV-GE transient
transfectionsle] 48A1ZF & virusE T & TetRNAI-cIGF1i-PTW virusg ©| &3t A3}
U YHOE IFEE FFH3AT ©] virus stocks stage X o Al HiREY ol w|A

FAste] e e ol &ste] FEHE He Akt

v

({h) GO AIthe] shRNA FAHg Hof A4 g BAAESZH 24

315 Hotgle] ARG AFE gQlstr] #5te] genomic DNA PCRE T35 0T
neomycin A& FAAL} TS ALl et primers ©]&3tATE LN-TetRNAi-cIGF1i-PTW
FEAHg Ho AP extoll AAHA IPsilom 5 676708 FBTHS AR ©] Tt
28 oF 15.7%<1 106702 A &) £33 21 genomic DNA PCR £4& &3 &<lgh
Az, 20mtE]7F A8 AAZ YERgTHTable 20). 10vte] 5 A dAol Z+z 10w}
goln 3 JfAlE 4o SEHE U= HAAAA  FHAY Ho] ARE st
A4 st

o

Table 20. Hatchability of LN-TetRNAi-cIGF1i-PTW virus injected embryos by surrogate
egg-shell culture

Experiment Num'bér of eggs Numbe‘r of hatched Number‘ of transgenic

injected chicks (%) chicks (%)

1 166 7 (42) 1 (14.3)

2 144 11 (7.6) 6 (54.5)

3 125 11 (8.8) 6 (54.5)

4 136 4 (29 4 (100)

5 105 10 (9.5) 3 (30)

6 208 63 (30.3) 6 (9.5)
Total 676 106 (15.7) 26 (24.5)

12 A@TolAe 7ute] o] F3513 Hoty] & PCRS S8l A4 Hol7h &le A
MA= 1oke]Eelt e 731 & Ak YA gdoba #H A T (Fig. 85).
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- tTS
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- cGAPDH
- CES

Fig. 85. PCR analyses of GO LN-TetRNAi-cIGF1i-PTW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 7 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

27 ATl e F3E 1 uhﬂ <ol evtg]7t AR AR FJAHANCH o] F 37t
= 77, 3uteglE 4o R A H ATh(Fig. 86).

2 34 56 7 8 9 10 11

- tTS

CRE e -

——————————— S <« cGAPDH

B - -

Fig. 86. PCR analyses of GO LN-TetRNAi-cIGF1li-PTW transgenic chickens in the second

experiment. Genomic DNA was isolated from the blood of 11 hatched chickens and was

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

125719 AT virusE PIAFYE 32k A @A = 11vkE] o] Wolglrt #3838k i
Z 6mtel7t FAAE AAZ A AHFig. 87).
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Fig. 87. PCR analyses of GO LN-TetRNAi-cIGF1i-PTW transgenic chickens in the third
experiment. Genomic DNA was isolated from the blood of 11 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

42 AT s F33 4vte]e] Holerl BT FAAE AR FAHNeH AR FA
o2 UERt(Fig. 88). ©] ¥ 3ntElrt AES o FAso] gEHE HWE wild typell
GAF wrste] G1& AJ4tstazt skt

PN1 2 3 4

- tTS

< NeoRr
- cGAPDH
- CES

Fig. 88. PCR analyses of GO LN-TetRNAi-cIGF1i-PTW transgenic chickens in the forth
experiment. Genomic DNA was isolated from the blood of 4 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cIGF1i-PTNW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

534 2
Z

JYToIAE 100k o] Rake Wolel F svtelsh YRR AAE FUFo) 30%e]
AAHES 3l

e QU thFig. 89). @A A 1mke &k 3 1vkE7E &S] At

5]
=
[e)

=
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- tTS
- NeoF

- cGAPDH

-y CES

Fig. 89. PCR analyses of GO LN-TetRNAi-cIGF1i-PTW transgenic chickens in the fifth
experiment. Genomic DNA was isolated from the blood of 10 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

LN-TetRNAi-cIGF1i-PTW virusE vAlFYste] FH A oS AAstr] 918 63 AF ol
A= 208708 virusE FYUIT BT FolA 63707t Rt oF 303%9 F3tE&S YERY
Ao, F3lgk oty F evntg]rt FEAASE AR FRlF o] 95%9] HlwA e FAEAA
gH&S HUTH(Table 3, Fig. 90). ©] < 2uke]7k 3ol 4vtg]7h Al A= AL
H A A 2vk9F A 1nkg v A U

p
.

4

PNI1l 2 34 5 67 8 910111213 14151617 1819 2021 22
J - Neo®

oot e

- cGAPDH

Fig. 90. PCR analyses of GO LN-TetRNAi-cIGF1i-PTW transgenic chickens in the sixth
experiment. Genomic DNA was isolated from the blood of 63 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pLN-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.
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(3) pTetRNAi-cIGF1i-PTW vector system< ©] 83 AZ3 gof A4t

59| viruse A4k B Fo| Wit Aax=ze 4

=3¢ vectorQl pTetRNAi-cIGFli-PTWE o] &3lo] Ae] ajwtg 3ol vAF
7] 59 virusg A4betarzt AT WA GP2 293-pTetRNAI-cIGF1i-PTW Al
o] pVSV-GE transient transfectiond}®] virusE &3l YA ET] WHOZ 1,0000H
EZ3FATE ©] virus stocks stage X o Al viwtyd Fo mAFAST T d G
ol g3t FAAS Fe A FHTt VirusE FYIT AT 377C Y 25
55% Z719] Ralr)d ¢eksle] 308 F7|2 30° 22 HATAZ|HEA 1597 6]k
st 19YAFE = AldS 37CY 259 Aulsk 75% 219 7= &1 5 ATt
ok Al A B3 wzbx] WA AT vt EoF 10, 18Y, 21U Rjo] Aol w
A X8 ARE BFe o 7 AP F3ley FAATES ZAEIAS

o~
¥
fo 2
r$£_>‘:H
R

Moo =
ol
S

2 o o2 AN

111}
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ox E 9
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(@]
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(\h) GO Althé] cIGF-1 shRNA FAAg T A4 2 BAAETZ 24

F3513k Wole]] cIGF1 shRNA® HolE &Qlstr] #13t genomic DNA PCRES 333
o F3hgk A 1€ E oty oA AT @A 2ZRE #Y3 genomic DNAE F¥ o=
st psi¢t rtTA, Hygromycin A4 FAA] thdk PCRE AASIRoH iRTE
cGAPDH 37t tgk PCRE AAStAth =9k /fAle] b RS A CES FxiAtel
Eo]&Rl primer® PCR ®H&S HASAT. 2} primers F 2134 29 2} reaction
mixtureE 94C o4 30%(denaturation), 57C & 60T oAl 30%, Zglal 72TCAlA 30x
(extension) 2 Wh&3sh= HA 5 353] AASHAL 72T oA 723 WAsk] 3 extension
< =8kt

N
Hui
z

Table 21. Primers used for genomic DNA PCR of TetRNAi-cIGF1i-PTW transgenic

chickens

Product Annealing

Gene Sequence ] i
size (bp) Temp. (C)

si 5-CTTTCAGAGGCAATACTGGCGAAG-3 (+) 239 57
p 5-AGAATGAAAAGAGCCTCCTCGACC-3 (-)
5-GACGACAAGGAAACTCGCTCAA-3" (+)
rtrA 5-TTGTCTCAGAAGTGGGGGCATA-3 (-) 442 60
R Y-GCTCTCGATGAGCTGATGCITTG-3 (+)

Hygro , , 208 57
5-AGAATGAAAAGAGCCTCCTCGACC-3 (-)
5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+)

cGAPDH 5-TCCTCTGGAGTGGCAAGAGGAGAAAG-3 (-) 275 60
v _ +
CES 5-CCCAAATATAACACGCTTCAC-3 (+) 115 60

5-GAAATGAATTATTTTCTGGCGAC-3' (-)
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TetRNAi-cIGF1i-PTW virus vector’} =4 H & A3
F=dl, virusE TAFYSH 25377H4 A FodA
16.6% 2 F3}&& Yeem o] F 260727t ¥
°F 61.6%° FEHLES YERHATH(Table 22). 2|2
A F FRL 116vE], FAHL 14vE] 2 FRAF AT

ot
a5 EE‘
0
r
Z
r

—
N
2
2
Y
R
X
™
o2

ol
-

e gARE A Fol Aol
A FAA Holk FASA Fork YAZANE Aol AUAE B3 AL A
Qo) Fol genomic DNA PCRAM FFol A e 2 AAE FAA e

$7Ae] Mol RE FAsts] gt Gus) o,

Table 22. Hatchability of TetRNAi-cIGF1i-PTW virus injected embryos by surrogate
egg-shell culture

Number of eggs  Number of hatched Number of transgenic

Experiment injected chicks (%) chicks (%) #/8
1 142 8 (5.6) 8 (100) 4/4
2 151 22 (14.6) 6 (27.3) 2/4
3 112 6 (54) 2 (33.3) 1/1
4 119 54 (45.4) 46 (85.2) 25/21
5 107 18 (16.8) 11 (61.1) 11/0
6 160 33 (20.6) 30 (90.9) 16/14
7 94 5 (5.3) 5 (100) 4/1
8 87 10 (11.5) 3 (30) 2/1
9 27 13 (48.1) 7 (53.8) 6/1
10 135 56 (41.5) 49 (87.5) 20/29
11 189 34 (18.3) 10 (29.4) 5/5
12 240 14 (5.8) 7 (50.0) 4/3
13 217 64 (29.5) 32 (50.8) 21/11
14 163 8 (4.9) 8 (100) 5/3
15 173 25 (14.5) 15 (60.0) 8/7
16 205 20 (9.8) 9 (45.0) 3/6
17 216 32 (14.8) 12 (37.5) 7/5

Total 2,537 422 (16.6) 260 (61.6) 144/116
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2w AYEAE selel R Bold® e PR WHes fdel dow
stols Az mE A7} zsﬂZ;__! g‘ﬂ_ Aoz Slse] FHAAREL 100% 2 Veb o,

P N 1 2 3 4 5 6 7 8

— — — — — e — w— ]2 T
=dHygro

———————————— ~acGAPDH
~CES

Fig. 91. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 8 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

22 AdTolAe 22vtEl7E FEetdlon o F entElr FHAS JRAE gQlHolA oF
273%° FRAASES YHEFHATH(Fig. 92). ©o F 4ntE]7l 3ol aL 2rtE|rh Ao &4l
HRom dAE 4R 20wk AESI Qi)

P N1 2 3 456 7 8 9 10 11 12 1314 15 16 17 18 19 20 21 22

-@iPsi

-dHygro

-ACES

Fig. 92. PCR analyses of GO TetRNAi-cIGF1li-PTW transgenic chickens in the second
experiment. Genomic DNA was isolated from the blood of 22 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

32 AdTFolAd R3g HolglE U4 o2 genomic DNA PCRE A% Az, 7313 6m}
gl F 2mtert FEAS AR ddHden dAA FA 44 T vieldd Ao AW HS
o @A HAT A8 UTH(Fig. 93).

l"

o5
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-=llPsi
-sHygro
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Fig. 93. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the third
experiment. Genomic DNA was isolated from the blood of 6 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

471 AP FANAE 119719 virusE FYT FA T TAAA 547071 Feste] oF 454%2] F-3}
8 YA £33 ol F 46ntE]7F A E Aoz FlEo] 852%9 =& 3§
AAZES HIAT(Fig. 94). ol 5 2177 F3lola 257k AR Ao 2 g1t

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

- Psi

-lHygro

<lcGAPDH
-=liCES

Fig. 94. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the forth
experiment. Genomic DNA was isolated from the blood of 54 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
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521 Aol A= 18ntE7h Falstglon, o Wetg]l & PCRE T3 kel dolrt &<l
B FAAR HAE 11vkelelr 25 dZlo R A H AT (Fig. 95).

Of

9 10 11 12 13 14 15 16 17 18

- Psi

-sHygro
-l cGAPDH
-=CES

Fig. 95. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the fifth
experiment. Genomic DNA was isolated from the blood of 18 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

62t Aol s 160700 FA T virusE PIAFASEA 33wt o] ®otgrp Fslate] oF
206%4 —ri}" S H9om, 133 yolg] T PCRE T3 fxxe o7 g ddA
3 NAl 30ukE] F AL 14nbE], AL 16vHE R FRAFHJAh(Fig. 96). A TR FHA o
Z+7+ 13vke], 15vkE] 7t A& U

9 10 11 12 13 14 15 16 17 18 19 20 21 22
- -l Psj

-IIHygro

- Psi

-llHygro

-l cGAPDH

-=lCES

Fig. 96. PCR analyses of GO TetRNAi-cIGF1li-PTW transgenic chickens in the sixth
experiment. Genomic DNA was isolated from the blood of 33 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
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72t ATl = F3Eo] 53%=2 vl AxstRou F33 suiE]e] AV BE FAA
JE A (Fig. 97). A dH ol 242t 1ute] e} 4npel2 FA A2 A

-ljPsi

-sjHygro

~licGAPDH

-=liCES

Fig. 97. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the seventh
experiment. Genomic DNA was isolated from the blood of 5 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

82t A@TolAE 8709 virusE FUT BT F 10707F Fatdon, R3ig HolE
ﬂVJEi genomic DNA PCR o2 {2 HMol& &Rlg 23 3vielrt A 7)
Az FASAHFig. 98). AR Az 2vte], & vl Aoz AR HAH.

Fig. 98. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the eighth
experiment. Genomic DNA was isolated from the blood of 10 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

92} @A = 131#?454 315 Woleg] & PCRe S8l F8A Hojrt &<ld F&A
g A= 7k o, AL 1nkfolal AL ot 2 &I H A TH(Fig. 99).
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8 9 10 11 12 13
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-l Hygro
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Fig. 99. PCR analyses of GO TetRNAi-cIGF1li-PTW transgenic chickens in the ninth
experiment. Genomic DNA was isolated from the blood of 13 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

102 AP TolA= 135709 virusE FUS FA-HT FolA 567171 Fslstod o 415%¢ &
&S Yehul e, B33k Holg] F 49ty A HZE Aoz FRIFH 875%2] =
< FAA%ES BY(Fig. 100). o] F 290kg]7F A oo 2007 42 Ao E ElE
At

P N

6 7 & 5 10 11 12 13 14 1% 16 iy 18 18 20 21 22

<~ Psi
~llHygro

~fjcGAPDH
-=CES

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
- Psij

bt =l Hygro

-wjcGAPDH

-CES

47 48 49 50 51 52 53 54 55 56
-] Psi

-sHygro
== cGAPDH
- CES

Fig. 100. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the tenth
experiment. Genomic DNA was isolated from the blood of 56 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
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112 Aol A= 189789 FA =l virusE vAIFYsk] 34ve]7} Fahsioint. #3543 o
ol2] & A O 2 genomic DNA PCR WHOoE {Fxe olE #1g Ay 10vtel7 ¥2
Agd Az FAHAem, AT s3] 42 smbE]dd Aoz YelytthFig. 101).

PN 12 34 5 6 78 9 101112 13 151617 18 22 25 26 27 28
- Hygro

- rtTA
-l cGAPDH
- CES

29 30 31 32 33 24
- Hygro
-riTA

-=jcGAPDH

-CES

Fig. 101. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the eleventh
experiment. Genomic DNA was isolated from the blood of 34 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

127 ddTelM = 14rke]7h Fasiglon o & 7rtElrh FAAd A= 2l H A th(Fig.
102). ©] F 3upel7l Fzolal 4upejrt HR o2 ARlFH e A= +A T

Skl

_—

o,

s

PN 1 2345 6 7 8 91011121314

- - - - -
R -

e e S R e e - | < cGAPDH

T W

Fig. 102. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the twelfth
experiment. Genomic DNA was isolated from the blood of 14 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
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132} A Fol = 217709 viruss FUT A S Fol 64717} F3Fsle] 295% 9 H3)
=

rloh ntlo

How, #3135 oty F 32rirt 2" A= YeuA oF 508% FEAXATEE
<= WERAT. dA T F2e] 44 21vkE| e} 11vkE]dd Aoz FRlHen £ 4=
of gBHE HE FAHL AAAAMY FAA Ho] AFE st Gl Ao FEAAE F

ko] FQld oA o] th(Fig. 103).

PN1l2 34 5 67 8 9 10111213 14151617 18 19 2021 22

- Hygro
- rtTA
- cGAPDH

w
|
i

|
|

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
- Hygro
-artTA
-wicGAPDH
-=CES

=sHygro
-artTA

-dCES

Fig. 103. PCR analyses of GO0 TetRNAi-cIGF1i-PTW transgenic chickens in the thirteenth
experiment. Genomic DNA was isolated from the blood of 64 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

142t A@Tol A= 1637019 virusE FUF 8T FolA 8T F3pste] oF 4.9%°] w9
w$o 23ES etttk 28y 2Ekgk ®oty] BE AMACA Y FAAke] Helrb gl
Hol 100%9] E2 FAMFES BATh(Fig 104). A A2 U= MAls A &
" 3 3vig el

Ql

¢
.
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P N 1 & 3 4 5 6 7 8

- Hygro
-griTA

Fig. 104. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the fourteenth

experiment. Genomic DNA was isolated from the blood of 8 hatched chickens and was

- CES

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

152 A @ oll A= 25727 —rﬁ‘ro}oiofq o] Wyolg] F PCRE &l A2 Hol7t &<l
= 33‘@75_3?} AAE 15mHeloln] £RAL 7rielel Ao R BHEATH(Fig. 105). AA W3
2 e g Fda ezt E}OJ% 4ulE)s} Aol7} &elEx ¢ npEE BT 6

PN1l 23 45 67 8 910111213141516 1718 192021222324 25

- Hygro
-ArtTA
-ficGAPDH

-wCES

Fig. 105. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the fifteenth
experiment. Genomic DNA was isolated from the blood of 25 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

o virusE PlAIFASt 20mke] o] Wote]rh Fsheto] of
ozl & PCR —.2_— ol fFAAe] Mok Fldd 2
22 3utE| 2 &RIE A h(Fig. 106).

162t Aol A= 205709 #7%
9.8%°] F-3&o Ko, F3}
g A orke] & A evte,

ug rﬁ rx%
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-riTA
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2 EER <aCES

Fig. 106. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the sixteenth

experiment. Genomic DNA was isolated from the blood of 20 hatched chickens and was

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

1720 AdxelA= 32rke]7t #3ksiglon o & 12vte7h FAdsE JHAE FRlE
37.5%° BAPEES YEtNATH(Fig. 107). 33 &Zlo] 247 5viele} 7rieldd Aoz &
AHAReH, AA w2 4vteler FA Aol7h #AAHA e #2120t 7t AE STk

PN 1 234 5 67 8 910111213 14151617 1819 2021 22

SR e e B

23 24 25 26 27 28 29 30 31 32
== Hygro

-AriTA

-ficGAPDH
- CES

Fig. 107. PCR analyses of GO TetRNAi-cIGF1i-PTW transgenic chickens in the seventeenth
experiment. Genomic DNA was isolated from the blood of 32 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.
() FEAE T germline transmission o <1 2 Gl A FAHS Hof Y4k

O G0 FAAZ Fo] YA MEANA cIGF-1 shRNAS] Ho] o] & 32l
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kﬂl

GO 7HAl FollA HAdwo] drd A AAE AFHAS genomic DNA PCRe AAEH3
o o] AFAE= %C’-ﬂgi B £83 genomic DNAGIA PCRe AAE ZAiodA F
Hol FRlHA & FHAME ZAE AFH3td PCRS AASAH. ol GO 7HA &0
& mosaic = U ol oA e g FHAIE AeolHA gugts AAY &
S R AR ] b B R 7t TF WEUr] wiZolth o]l HAfol Aol o FHA
Aol ofF &l FHAHg o #A L] *5“4’“0] 45H e T ddeE st
A Th TetRNAi-cIGF1i-PTW A3 =)
7ol A1 genomic DNA PCR< ’%_‘/\l?} éiﬂr fﬂ o] of) A vk 9431 AR Hol7t FJIFHNU
o /MA WE= 618H ] Th(Fig. 108).

_Q

1
R

P N 615618

- Hygro
-artTA

-acGAPDH

Fig. 108. PCR analyses of sperm DNA in GO TetRNAi-cIGF1i-PTW transgenic chickens.
Genomic DNA was isolated from the sperm of nine G0 male transgenic chickens and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm were used, respectively.

TetRNAi-cIGF1li-PTW A3+ F 63 AP F2ol4e AAS] DNA PCRoAM = 9ntg] 5
grtElol A S A HAolrb 1SS H(Fig. 109), FEI7F ¥EstA F2 686 S Al
97k U A A= wild typeo] dAF ww|ste] Gl HA A4S Al=8FATh

P N 677 678 680 686 687 688 689 692 693

-@Hygro
-artTA

-acGAPDH

Fig. 109. PCR analyses of sperm DNA in GO TetRNAi-cIGF1i-PTW transgenic chickens.
Genomic DNA was isolated from the sperm of nine G0 male transgenic chickens and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm were used, respectively.
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TetRNAi-cIGF1i-PTW 82 A& o] %ol 45 F3S Ude=z HA DNA PCRS 4
Algt A, F kel F 3 uiglolA SF o] I ATHFig. 110). o] MAE HAFe} v
Z7MAZ wild typeo] @A mulste] Gl AA AYAHE A =staa sk

P N 721 722

-aHygro
-artTA

-acGAPDH

Fig. 110. PCR analyses of sperm DNA in GO TetRNAi-cIGF1li-PTW transgenic chickens.
Genomic DNA was isolated from the sperm of nine G0 male transgenic chickens and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm were used, respectively.

TetRNAI-cIGF1i-PTW 102} A @72 AAdso] &858 3 MAVE 7 B 4FT22 13
vlE] o A sperm DNA PCRS HASATE 1 5 4 vlglolA o §xA2 o7t &lF
Ko Z+ AAE wild typeo] AT WUAAA Gl WAE AH4bst 9 thFig. 111). 4 vE] 2
MA NI = 737, 746, 750, 756 o] T},

P N 736 737738 740 744 746 750 753 756 763 765 769 770

=-d@Hygro
-artTA

-acGAPDH

Fig. 111. PCR analyses of sperm DNA in GO TetRNAi-cIGF1i-PTW transgenic chickens.
Genomic DNA was isolated from the sperm of nine G0 male transgenic chickens and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm were used, respectively.

A3 TetRNAi-cIGF1i-PTW 3@ A3t & =0 123 4
A AR ritTA Ao i3 PCR & dWHo] &
MAZ wild typed] 4A T wHAIAA Gl WA ALHE A=3sHATH
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Fig. 112. PCR analyses of sperm DNA in GO TetRNAi-cIGF1i-PTW transgenic chickens.
Genomic DNA was isolated from the sperm of nine G0 male transgenic chickens and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm were used, respectively.

@ Gl At FdH% & Y42 genomic DNA PCR #4
Spermd| A genomic DNA PCR< AAIste e FxAe Hol7t &<l 7| A (Chicken No.
618, 680, 689, 692, 722, 737, 746, 750, 756, 832)% wild type®] UAI mEIAAA Gl A
7% MAE et A ST 2 A groupe] FA o] AbEhet TS HlrldA 21Y
2t a gt = ZF groupe] FIE&F FAANEES HAAIA AT 24 groupES THEE
F3h&S e dA7A Gl 823 /MAZE A4kE groups 737, 750, 7568 FH
I3 wH AR groupl.® 247+ 1wheE], 1wk, 3rkE] o] G1 7HAI7F &9l = At (Table 23).

Table 23. Hatchability and transgenic efficiency of G1 TetRNAi-cIGF1i-PTW transgenic

chicks derived from transgenic roosters

Number of Number of hatched Number of )
Rooster No. . ] ) G1 chicken No.
fertilized eggs chicks (%) transgenic chicks (%)
618 132 90 (68)
680 109 77 (71)
689 355 71 (20)
692 235 108 (46)
722 171 87 (51)
737 132 9 (73) 1 (1) 737-008
746 146 101 (69)
750 128 32 (25) 1 () 750-010
756-011, 756-028,
756 229 188 (82) 3 (1.6)
756-084
832 92 68 (74)
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Zt groupol Al e MAl= F3g dFd A Fo U b AW A HAs A H 5o
genomic DNAE #2352 € FFOoE o PCR& At )= FHA
o] o] ofRZ sl st AA7FA AWAE TetRNAi-cIGF1i-PTW G1 7HA1S o4
o2 PFAAZ ARE F2Isl7] 235t genomic DNA PCRE AASHoH, 1 A3 BE

MANA el FAAe] Adol7F &Rl At (Fig. 113).

i

756 756 737 730 756

P N o011 -028 008 -010 -084

-sHygro

-rtTA
-icGAPDH

-|CES

Fig. 113. PCR analyses of Gl TetRNAi-cIGF1i-PTW transgenic chicks derived from
transgenic rooster. Genomic DNA was isolated from the blood of 5 hatched chicks and
was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

@ G1L Al FAAS ol =0d A #8429 copy o &<

Genomic DNA PCR ZA#o|A FAHE /MA=Z &2AH Gl TetRNAi-cIGF1i-PTW &2 % 3
e o E Y FHAY =Y copy TE &S] $138+d Southern blotting= A A3t
At DA 756W FEME FEHozRY A" 11 JHA|(756-011)¢F 750 FEH O 2 HEH
A4kE 108 7 A (750-010)8] @Y O 2 RE genomic DNAE &3t Plasmidet 32t
7F AolE A %2 Tl genomic DNA, 183 Gl A3 H9| genomic DNAC 717} Bgl
I AFELE AHEs F 0.8% agarose geldl 7P &S AASATE Agarose gelS 331
2] ¥ genomic DNAE positively-charged nylon membrane (Roche, Germany)®l| transfer
3 5, Psi’ sequence geneoll TIFF probeE ©]&3}e] hybridization IS AX 1, DIG
luminescent detection kit (Roche, Germany)< ©|&3t™ X-ray filmol| @43t 2xE <l
3t TE 7+ probe= PCR DIG Probe Synthesis kit (Roche, Germany)< ©]-83}e] A %}3} %
o1, probe®] @0l A& primer Psi Dol i 5/ GCTGGATAAAGGGAGGATCG
3’ upstream primer2} 5° GTTTGATGTTATGCGCCTGC 3’ downstream primer® 53%
@3 9] sizet 747 bpolth. pTetRNAi-cIGF1i-PTW vector Zoll & ol Avt A== A%ts
421 Bglll & A &3t genomic DNA ol =4 o A copy &5 &lstaxt &
A3}, positive control®l plasmid DNACIA = © <Y band7} &A= 1S negative T =72
A4 H9 genomic DNAOIA = o2 FAAe] Hol7} vYepbA] ¥gkal, AFaLE A2
Gl MAANAE= & 719 band7} &A= AThFig. 114). wWekA Gl ZHACl 1 copye &=
A7 Agd A & 5 UM

.

¢

=
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Fig. 114. Southern blot analysis of G1 transgenic chickens. Genomic DNA of chickens was
digested with Bgl 1l and hybridized with the Psi” sequence gene probe. Lane M,
molecular size markers; lane P, pTetRNAi-cIGF1i-PTW plasmid DNA; lane N,
non-transgenic control chicken; lanes 756-011 and 750-010, G1 transgenic chickens sired by
GO transgenic roosters No. 756 and 750.

@ G1 TetRNAIi-cIGF1i-PTW #H X3 HollA 9] cIGF-1 shRNA7} =4% Tet systems
o] &% cGF-1 3 E3d 9 knock-down & HA
2 AFoNA A4EeE TetRNAi-cIGFli-PTW &A1& HollAl cIGF-1 shRNA®l <& dGF-1
FAA HH knock-down E&-S THA FEoA HASIA SFATE ool 25:F o] £
AR HolEA 2 HH 756-011 A Fof 2o]o] 1 mg/g %2 doxycyclines
A7bste 273 FEER o Ao AAdA Aol 7d A} F, aga 257 Fo A4 AAY &
NS AFHsI A GF-1 ¥%E ELISA WHo=z =AYl ELISA 43S
CUSABIO (China)At2] A%<l chicken IGF-1 ELISA kit& A&3l9lom A3y AL in
vitro Ao A e} FdstA AFsidvh. A A, A Hel Ao cdGF-19] %+ 263 ng/
ml, 32.0 ng/ml, 455 ng/nl 2] FEE2 A& F7F S-S BAd e FAAZ A oA
+ 2lo] X 288 ng/ml FENA 79 F 252 ng/ml, 183 25 ¥ 204 ng/ml o FEE
Eb] A o} (Fig. 115) o] cIGF-1 shRNA7Z} WA WA cGF-1 A ¥d <& knock-downd}
I AeS BoFe Aol Ty 3 AARES e R st 3PS gsloeng A
o] A< %0171 sl O Gl MAE dder & F7H2Q d3o] desity i
2h=3

[¢
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Fig. 115. ELISA analyses of the c/GF-1 gene expression in Gl transgenic chicken fed with
doxycycline. Normal Chicken indicates non-transgenic chicken, and Transgenic Chicken
indicates TetRNAi-cIGF1i-PTW transgenic chicken fed with doxycycline for 0, 7 and 14
days, respectively.

(4) pCDF-TetRNAi-cIGF1i-PTW vector system< |83 dZ & 5o A4t

(7h sE9] viruse] A4t 5 Fo| it Ax=ze 4

A5 59 CDF-TetRNAi-cIGFli-PTW virus A4t 342 th3) 2ok WA 293FT Az
%3t pCDF-TetRNAi-cIGF1i-PTW expression vector®} packaging plasmid mix2} &7
calcium/phosphate WO E co-transfections A A8 TE  Packaging plasmid mixE &
System Biosciences (USA)®| pFIV-34N# pVSV-G plasmidE A3t Transfectionds}il
A A F A mAZ e on, 4843 F virusE 78T F LN-TetRNAi-cGHi-
rGHpTW virusg ©| &3 AdH 543 WHOE IFEE F53ATE ©] virus stock=
stage X o AlF ity Soll vAFAste] gz WS ol &5t FAAS TS AYakst
Aot

(\h) GO Althé] shRNA a"éﬂ gk o] Ak g EAESHA 24
CDF-TetRNAi-cIGF1i-PTW 3882 e A4k AL A A< LN-TetRNAi-ccIGF1i-
rGHpTW #Z2 A% o Ata < 5& Aoz APsidom vAFAZ viruse| FFT
2ottt 73 mo}ﬂ«] 33@ Ak o RE FR3st7] 935t genomic DNA PCRE 3
&3t PCRol A&7 primer A €2 &3 ZTH(Table 24). FIR 1 primere= vector A&
%  RRE-cPPT-TRE-cIGF-1i-PGK  promoter H&#& FZ%3}%, FIR 2 primere
TRE-cIGF-1i-PGK promoter-tTs A€ Q¥E, 723 FIR 3& tTS-WPRE A% RES ZZ
st d Abgstaak skt

o
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Table 24. Primers used for genomic DNA PCR of CDF-TetRNAi-cIGF1i-PTW transgenic

chickens

Product Annealing
Gene Sequence ) i
size (bp) Temp. (C)
FTR 1 5-ACTGTGCTGAGTTCTTCCCTTTGA-3 (+) 972 58
5-GTGCTACTTCCATTTGTCACGTCC-3 (-)
FTR 2 5-ATAGAGAACGTATGTCGAGGTAGGCG-3" (+) 993 56
5-TGGACCAGTAATGCTTTACGGAAACTY (-)
FTR 3 5-AATCGAAGGTTTAACAACCCGTAAA-3 (+) 905 56
5-GCATTAAAGCAGCGTATCCACATAG-3 (-)
s Y +
GAPDH 5-TAGTGGTGCAGACTGGGTAGAGCGAA-3 (+) 75 60

5-TCCTCTGGAGTGGCAAGAGGAGAAAG-3 (-)

CDF-TetRNAi-cIGF1i-PTW virusE Al&te] wjutyg Fof nAFYste] AAE 3G A4kt
= Age nE 12310 AH AAFJoW dA7tA 70viE]e] FAAE e AYakstHT)
(Table 25). °o] /R4l & FH HAdx0] 5d £ ZF /WA Y AAo|A genomic DNA PCR

i

A3 o) FRAAL] Molrt W Gl ik A% wild typeo] &AF} wulE 33
=

Table 25. Hatchability of CDF-TetRNAi-cIGF1i-PTW virus injected silky embryos by

surrogate egg-shell culture

. Number of eggs Number of hatched chicks = Number of transgenic
Experiment

injected (%) chicks (%)
1 186 17 (9.1) 7 (41.2)
2 186 6 (3.2) 5 (83.3)
3 186 26 (14.0) 1 (3.8)
4 270 92 (34.1) 31 (33.7)
5 185 24 (13.0) 8 (33.3)
6 211 12 (5.7) 9 (75.0)
7 176 12 (6.8) 5 (41.7)
8 185 28 (15.1) 5 (17.9)
9 181 64 (35.4) 2 (3.1)
10 185 8 (4.3) 2 (25.0)
11 194 29 (14.9) 14 (48.3)
12 190 18 (9.5) 12 (66.7)
Total 2,145 327 (15.2) 70 (21.4)
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CDF-TetRNAi-cIGF1i-PTW virusE PIAlFYste] FEAAS HS A4str] g 12 243+

AN = 186709 virusE FYTH FABH oA 17707F F&ste] oF 91%< F&&S e
Ron, Baig yolgl F vulglyl FAZFE oz HRIFH 41.2%2 FHAATES BA
Th(Table 3, Fig. 116).

PN 1 2 3 45 6 7 8 9 10 1112 13 14 1516 17

-4 FTR2

-4FTR3

- cGAPDH

Fig. 116. PCR analyses of GO CDEF-TetRNAi-cIGF1i-PTW transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 17 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

CDF-TetRNAi-cIGF1i-PTW 23} A3 FNAE 186712 FA T virusE: FYstg o B3}
gk 6rte] SOl g miERhE A9 5utErt A AEE AA] ALE YEFYT(Fig. 117).

5L

PNl &8 % § 8

-4 FTR1
-4 FTR2
-4 FTR3

- cGAPDH

Fig. 117. PCR analyses of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens in the second
experiment. Genomic DNA was isolated from the blood of 6 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDEF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

32k ARAToAA virusE FAUT 186719 FAHT FTolA 26nte7F #3518t oM genomic
DNA PCR A3 FAASE MAZ g AL g v #o]Ah(Fig. 118).
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PN 1 2 3 4 5 6 7 & 9101112 1314151617 181920 2122 2324 25 26

-4 FTR2
-gFTR3

- cGAPDH

Fig. 118. PCR analyses of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens in the third
experiment. Genomic DNA was isolated from the blood of 26 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

_

428 A@TolA = 270708 FA= F 34.1%° siEstes 92709 BTl FEetdon o
% 31vtEle] A FEATE Aoz FAFATHFig 119). YA 61ng] o] 235 o}
2] FolA genomic DNA PCR Hb-g-o| QlojA ALE-3 F primer 3 ¢ F /2| primer ®
AT FZo] dojute 57t #EEHJASH PCRe WHEHOE ANt E 5T Aol
EIStTh ol Aol vectore] LF-ENAM FAAL &4do] TAG HA dAde e F
= Zle2 FAHHUH.

2 L

PN1 23 45 6 7 8 9101112131415 16171819 2021 22

-4 FTR2

-FTR3
- cGAPDH

2324 25 26 27 28 29 30 31 32 33 34 3536 37 383940414243 44 45 46

- FTR2
-4 FTR3

-4 cGAPDH
47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70

-4 FTR2
-4 FTR3

- cGAPDH

71727374 7576777879 8081828384 858687 88899029192
- FTR2

-4 FTR3
-4 cGAPDH

Fig. 119. PCR analyses of GO CDEF-TetRNAi-cIGF1i-PTW transgenic chickens in the forth
experiment. Genomic DNA was isolated from the blood of 92 hatched chickens and was

subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
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DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

CDF-TetRNAi-cIGF1i-PTW 53} A& Lol 185749 fAT viruss
g 24vte] Fol sviErt FEMSH ARl o2 yEston JAHSSE
120).

Fstgon 23
o
-

33.3% °] th(Fig.

PN12 34 5 67 8 9 101112 1314151617 18 19 2021 22 23 24

-4 FTR2

- FTR3
-4 cGAPDH

Fig. 120. PCR analyses of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens in the fifth
experiment. Genomic DNA was isolated from the blood of 24 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

62t AP 211709 FA T virusE WIAIFASHS 127k o Wotelrp FEsiith. F35)
g 12vke] ol ombelrE FAAE AAQ] Aom glEe] FAAGEL 5% Aew U
BT (Fig. 121).

PN 12 3 4 5 6 7 8 9 101112

-4 FTR2
-4 FTR3

-4 cGAPDH

Fig. 121. PCR analyses of GO CDEF-TetRNAi-cIGF1i-PTW transgenic chickens in the sixth
experiment. Genomic DNA was isolated from the blood of 12 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

02 72 AdFoAAE 176719 FA = virusE PAFASS g S AAsger =
T 12vkE] o) oty H3lsle 6.8%9 FIES UEUWAH. B335 WolgE 7YX ALY
g & Ag3le] WO ZHE] genomic DNAE £ 3R oH, o8 F3
PCRE AAIG A¥ s5vig]rt AHE /A Aoz gRlser 34
UESTH(Table 4; Fig. 122).

T

¢
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PN 1 2 3 8 56 7 8 9 10 1112
- FTR2

-4 FTR3

- cGAPDH

Fig. 122. PCR analyses of GO CDEF-TetRNAi-cIGF1i-PTW transgenic chickens in the
seventh experiment. Genomic DNA was isolated from the blood of 12 hatched chickens
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA  (pCDF-TetRNAi-cIGF1li-PTW), and genomic DNA isolated from

non-transgenic chicken blood were used, respectively.

8aF A@oA= 28vtE] e F3gk Wotg]l FoA 5utE oA PCR F% ©lo] gRIFHATH
(Fig. 123). ©] /MAEL A 50 g5dH Fo Gl At A4S A A4FS P o o]
}.

PN1 2 3456 7 8 9 10 111213141516 171819202122 232425262728
-4 FTR2
-4 FTR3

- cGAPDH

Fig. 123. PCR analyses of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens in the eighth
experiment. Genomic DNA was isolated from the blood of 28 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

92t APTolA= 18170 Aol virusE PIAIFAEA dedzdS AASAT 219 +
6470 ] 7ol F&}stod oF 354%9 HI&S How o] F  2uiE|vio] JAAS )
Al Aoz FAHATH(Fig. 124). =2 F3&o Hlal Aol F2 AAE virus7}
Hjofoll thgk =4 AL lojA HlwF ZEdo] W virus7t FUE AS=Z AA4dn
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P N1 2 3 456 7 8 910 1112 13 1415 16 17 1819 20 21 22
< FTR2
- FTR3

<qcGAPDH

2324 25 262728 2930 31 32 333435 36 3738 3940 4142 43 44 4546
- FTR2
-4FTR3

- cGAPDH

47 48 4950 5152 53 5455 56 5758 59 606162 63 64
- FTR2

-4 FTR3

<g cGAPDH

Fig. 124. PCR analyses of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens in the ninth
experiment. Genomic DNA was isolated from the blood of 64 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

102+ 22 185709 FA O virusE WAIFAUsk] 8ute] o] Wolelrp et o F
I Aoz FA 5 Ath(Fig. 125).

2nke]7F AL AMAJ A

6 7 8
- - - e
= - - po
- ———————

Fig. 125. PCR analyses of GO CDEF-TetRNAi-cIGF1i-PTW transgenic chickens in the tenth
experiment. Genomic DNA was isolated from the blood of 8 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

112} A= 194719 FA- ol 179X 2] CDF-TetRNAi-cIGF1i-PTW virusE "] A F<
st om 29ulg]7t BEEstETh HISS 149%0)H FAAIJLL 483% % 29uty] ol 14
mhe]7E FAAG ARAQ) A= YErsTH(Fig. 126).
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P N1 2 3 45 6 7 8 9 1011 1213 14 151617 1819 20 2122 23 24 25 26 27 28 29

-4 FTR2

-« FTR3
- cGAPDH

Fig. 126. PCR analyses of GO CDEF-TetRNAi-cIGF1i-PTW transgenic chickens in the
eleventh experiment. Genomic DNA was isolated from the blood of 29 hatched chickens
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from

non-transgenic chicken blood were used, respectively.

ppAEE 122 APl = F8kek 18vke] Foll 12vkelrE FEAE fA)] Aow S
M PFAHIEL 66.7% 2 JEFLTHFig. 127).

PN 1 2 3 4 5 6 7 8 9 10 111213 14 15161718

- FTR2
- FTR3

-« cGAPDH

Fig. 127. PCR analyses of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens in the twelfth
experiment. Genomic DNA was isolated from the blood of 18 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.
(3) FEAE H9| germline transmission o5 <1 3 Gl A FAHS Hof Y4k

O G0 FEHE o] AAAMEANA IGF-1 shRNAS| o] of 7 2]

Germline transmission®] 7l & S 3t Aol ¢45d FHAAZ F3 /A A
2| F e Aol DNAS 283le] PCR 4L AAEHU T CDF-TetRNAi-cIGF1i-PTW  virus
E FUT AFT T 33 AT FI3 A T dAEswol dRE FAHY AAe AF s
& genomic DNAE £&]3l%th ©| genomic DNAE F3 o= 3o} FIR 1, FTR 2, FIR 3
7123 GAPDH primer2 PCRS AAIE 23, 33 AF7 MA F 2, 3, 7, 16, 18, 221 74
AN e FRARe] o)zt EAE A th(Fig. 128). ZF /A= F302, F303, F307, F316, F318,
F322= "Wttt o] JHAlES oA E2]’F genomic DNA PCROIA = -+ AHe] %]
7t Rl ke AAEI 4 AMAE wild typed ¥AI mEEtY Gl AUE A4atsta
2l 3FAT
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P N F302 F303 F307 F316 F318 F322

- FTR1

-4 FTR2
-4 FTR3
- cGAPDH

Fig. 128. PCR analyses of sperm DNA of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens
in third experiment. Genomic DNA was isolated from the sperm of male chickens and
was subjected to PCR analyses. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm was used, respectively.

CDF-TetRNAi-cIGF1i-PTW virusE& FYU3 AIT F 43 AFTdAAXE AAdso] 8453
T A AAe] DNAE #8353t PCR #4& AN I A3, 43 AJ7 MA F
3, 7, 16, 26, 57, 651 JHAoN A o= Fdzke] Hol7} &= Ath(Fig. 129). 2+ WA= F403,
F407, F416, F426, F457, FA65= W3l TE o] /A& 5 F403, F407, F465> A4 Z
gk genomic DNA PCRO|A £J2) f2dAke] Zo)7F &)le 7 A|o]al YA F4le, F426, F457
= A Aoyt #ERIFEA ke AAEeltt. 32k AT npIIAE ZF fAE wild
typeo] &AF} wulste] G1 AE A4kstaAt s

P N F403 F407 F416 F426 FA57 F465

- FTR1
-4 FTR2
-4 FTR3

< cGAPDH

Fig. 129. PCR analyses of sperm DNA of GO CDF-TetRNAi-cIGF1i-PTW transgenic chickens
in forth experiment. Genomic DNA was isolated from the sperm of male chickens and
was subjected to PCR analyses. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pCDF-TetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken sperm was used, respectively.

@ G1 At 2% & A4 genomic DNA PCR #4
A2t A genomic DNA PCRS AAIste] o Fxate] Hol7t &ld /HA= wild typed]
HAF wHAAA Gl FAAG ANAE Yastaat AT CDF-TetRNAi-cIGF1i-PTW 334 2
H o Al germline transmission®] &1 7| A1 F302, F303, F307, F316, Z18]il F318 +#

- 130 -




group®| StEfo] Abehdt FATS F3prolA 2143 H%?‘S}‘ﬁt‘r Zt groups< 0.9%°l A
37%% T3 FAAAES HEd e Z47e Gl 3dAS MAe & 26049 2ol
sheshs v A= o

Table 26. Germline transmission rates from GO founder rooster in third experiment

GO founder rooster * Numer of Gl transgenic
) ) G1 transgenic chicken No.

No. chicks/total offspring (%)
F302 8/215 (3.7%) F302-01 ~ F302-08
F303 2/222 (0.9%) F303-01 ~ F303-02
F307 2/396 (0.5%) F307-01 ~ F307-02
F316 5/233 (2.1%) F316-01 ~ F316-05
F318 3/332 (0.9%) F318-01 ~ F318-03

* Transgenic chicks were identified by genomic DNA PCR

328 AP FEAAA AAHE Gl A= 2T 20mtgolH, o] F 13rtE= o
primerE AH&3F PCROIA F3F do] AdHo= A= oy yrx 7vtg]l= FIR 13
FTR 2 primerE ©|&3% PCR §FgolA 53 ©hylo] FlH A Uth(Fig. 130). ol=ld A4
o] A2 G1 MA e HolH virus vectord] PFEe A4 93 HOoE FAHHAC

_

PN 12 3 45 6 7 8 910

Gl Gl
<4FTR1 LaneRooster Lane Rooster )
chicken chicken
<{FTR2 No. No. No. No.
No. No.

F302 F302-01 | 11  F307 F307-01
F302 F302-02 | 12 F307  F307-02
F302 F302-03 | 13 F316 F316-01
F302 F302-04 | 14 F316  F316-02

- FTR3 1
2
3
4
5 F302 F302-05 | 15 F316 F316-03
6
7
8
9

- cGAPDH

P N 111213 14 15 16 17 18 19 20
— -4 FTR1

| —

l
l

F302 F302-06 | 16 F316  F316-04
F302 F302-07 | 17 F316  F316-05
F302 F302-08 | 18 F318 F318-01
F303 F303-01 | 19 F318 F318-02
F303 F303-02 | 20 F318 F318-03

- FTR2

-9 FTR3

- cGAPDH

Fig. 130. PCR analyses of G1 CDF-TetRNAi-cIGF1i-PTW transgenic chickens derived from
transgenic rooster no F302, F303, F307, F316 and F318. Genomic DNA was isolated from
the blood of 20 transgenic chickens and was subjected to PCR analysis. For positive
(Lane P) and negative (Lane N) controls, plasmid DNA (pCDE-TetRNAi-cIGF1i-PTW), and

genomic DNA isolated from non-transgenic chicken blood were used, respectively.
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4 Aol Fatet w8 3 AAlA o fAAe] eyt SQld F4037 F4le GO 7
AL wild typee] H&I WHIAAA Gl AHE ALtz s-F T F403 groupol A+ 244
Mol FAY T & vyt Rt oF 04%9 FEAEES UEWHA ST F416 group
206702 FAH T & vyt Rl 05%9 FEAF/EES YERNATH(Table 27). 2+
groupol A AJ4HE G1 WA oA AAIE genomic DNA PCRe F3llA] vectore] A4o] gle
Zow AU

Table 27. Germline transmission rates from GO founder rooster in forth experiment

GO founder rooster * Numer of G1 transgenic ) .
G1 transgenic chicken No.

No. chicks/total offspring (%)
F403 1/244 (0.4%) F403-01
F416 1/206 (0.5%) F416-01

* Transgenic chicks were identified by genomic DNA PCR

7t groupol Al A4+gE Gl A A AAF genomic DNA PCRS FallA 33 AF T &
g dolE vectord Aol gle AR FAHATH(Fig. 131).

P N 1 2
L
<FTR1 1\a}ne Rooster No. G1 chicken No.
O.
FTR2
< 1 F403 F403-01
MFTRA 2 F416 F416-01

- cGAPDH

Fig. 131. PCR analyses of G1 CDF-TetRNAi-cIGF1i-PTW transgenic chickens derived from
transgenic rooster no F303 and F416. Genomic DNA was isolated from the blood of 2
transgenic chickens and was subjected to PCR analysis. For positive (Lane P) and
negative (Lane N) controls, plasmid DNA (pCDEF-TetRNAi-cIGF1i-PTW), and genomic

DNA isolated from non-transgenic chicken blood were used, respectively.

@ G1L Al AR Foll =908 2 FAaAe] 24 ofF &<l
Genomic DNA PCR Z#ell4 JAHg MAZ &<eld Gl CDF-TetRNAi-cIGF1i-PTW 33
A g2 ez =48 od A4 Ad oAFE &Ustr] #438te] Southern blotting
< AAEAT 4 Gl §2AE NAY] A2 HE] genomic DNAE #83F4 plasmid <}
FHAA7E dol=A] 22 H9 genomic DNA, I18]3 Gl FdxE H9 genomic DNAO
Zkzk Bglll ¢ Kpnl AZFEALE A3 F Southern blottings AAISAT A4 A48 &
TetRNAi-cIGF1i-PTW G1 MAE o= 3 AFd7 FY3tA 3R 2™ probes tTS

i mlm
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Al s A& Ae ARESAT. A 2, negative tHETQ A4 52l genomic
DNACIA = 22 Fxxke] dol7b yehuA] dgkar XﬂL 5\-% Aegt Gl AANA=
positive control?l plasmid DNAIA 9} FUgE XA gl = A (Fig. 132). whzt
A Gl QA =d" 2= A7 2o dojyA %;}%% <& AT

P N F302-01 F302-03 F307-01 F416-01 F302-04 F302-05 F318-03

- ------d

Fig. 132. Southern blot analysis of G1 transgenic chickens. Genomic DNA of chickens was
digested with Bglll and Kpnl and hybridized with the tTs probe. Lane P,
pCDF-TetRNAi-cIGF1i-PTW plasmid DNA; lane N, non-transgenic control chick; lanes
F302-01 ~ F318-03, transgenic G1 chickens sired by transgenic GO roosters.

Gl A% MA 9 cIGF-1 shRNA®| 2|g IGF-1 #d JAE &<U3t7] 913t doxycycline
o] H7tdE AolE AAg T ZF JjAe] Y U IGF-1 F5E SHs9Y. 1 23, gz
7F °F 20 ng/nl ¢ F=E YERA © HsiA FAAE AT A= 10 ~ 13 ng/ml o] @&
%EE Uetdl= 2oz SAHATH(Fig. 133). ©o] T Hold o Fdze] dF7t deletion

o7 Fl¥ F302-02 /MANAE &Y W IGF-1¢ =71 thxTol HsiA 7HashA]
—% 2O 2 e T

82 r&ﬂ

F416-01
F403-01
F307-02
F307-01
F302-05
F302-04
F302-03
F302-02

Chicken Mo.

F302-01
Mormal 2

Mormal 1

10 15 20 25
¢IGF-1 conc. (ng/ml)

[=]
w

Fig. 133. Measurement of IGF-1 concentration in serum of Gl transgenic chickens. Lane
Normal 1 and Normal 2, non-transgenic chickens; lanes F302-01 ~ F416-01, G1 transgenic

chickens sired by GO transgenic roosters.




Gl 83448 MA 5 Al vt (Fig. 13304 EEE FAS AA)} A AA F vglE A
B3l doxycyclineo] H7Fe 2o]E OS24 IGF-1 shRNAS] @ o3 A5 AA| 7§
& gstua stk 4FH o R Y o] A tET '@ AR wE ANAY AT

Hl w3 A FHold vectord YFFo] AAw FAAZ JHA<Q F302-025 A3 F u}a,]
Gl MAl A dAel AsfEe= As AT = A} thx7+= 3573 1831% E& 144% Y

AR 2744 VR B nlsA Gl ZlAQl F307-013 F416-01 ZHzh 100% 9} 94%©) ke
A7 Z744S RATHTable 28, Fig. 134). Wb B AFoA 733 shRNA 84 ol
systemel 9J3A He A AW FHAA IS AT F e AoE AEHIA.

500 -
—o—NMormal 1

—o—Mormal 2

A00 - ——F302-02

o~ —e—F307-01
- —=-F416-01
o
2 300
[:H]
2
=
3
=]
2 200 -
100 -

day 0 day 7 day 14 day 21

Fig. 134.  Efficiency of tetracycline inducible shRNA  expression in GI1
CDF-TetRNAi-cIGF1i-PTW transgenic chickens.

Table 28. Increasing rate of body weight in G1 transgenic chickens

Body Weight (g) Increasing rate of body weight (%)

Chicken No. (day 0 BW-day 21 BW/day 0 BW)
day 0 day 7 day 14 day 21 *x100)
Normal 1 194 289 376 475 144%
Normal 2 201 301 366 465 131%
F302-02 186 280 373 465 150%
F307-01 179 234 275 359 100%
F416-01 163 182 250 317 94%
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ol cIGF-1 shRNAZF =918 141t)(GO) N8 4 F3 3} 7] A9 A
1) 1A vy =2 g o] A

(7hH ZLFES] virusd A4 9 Hol uintyg ME=e T
FAASE o At 2a3d nHpdAdY viruss A AYdAet wiVIA =
pTetRNAi-cIGF1i-PTW vector®} virus A4F 4|21 GP2 293, 718|1l virus packagingol] 2
83 pVSV-G plasmidE ©] &3t virusg A4 & 2AAEE BHOE 1,0008 ©1d &
Z3te] FHlstAnh o] virusE 54 3 Hol 4 o] Wit Sl wAFAsto
dejdz oz 2143t wjstgion Fihs 3l AHAES

(Table 29).

Table 29. Hatchability of TetRNAi-cIGF1i-PTW virus injected GFP embryos by surrogate
egg-shell culture

. Number of eggs Number of hatched Number of transgenic
Experiment o ) )
injected chicks (%) chicks (%)
1 223 23 (10.3) 11 (47.8)
2 184 46 (25) 7 (15.2)
3 191 15 (7.9) 2 (13.3)
Total 598 84 (14.0) 20 (23.8)

12 A3oA B33t WolglE& S E genomic DNA PCR WHo=

A Ax 1107 AHE NARZ GJ1E ATh(Fig. 135). ©] T FHLS & vl

TREEANY A5 27) ol HAs oW dA AES e MAl= FAAe] Holvt

| %2 2 A 3upgolrt. o] MAES AAwol @58 F FAE A8l genomic
]

DNA PCRe AA TS EH germline transmission®] 7}s43

o

N
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Fig. 135. PCR analyses of GO TetRNAi-cIGF1i-PTW GFP transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 23 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

e FRAY Heolrt gld AAE 17ntee]a o] F
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Aol AR FEo] o] Fo HThFig. 136). ol#d Aol
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Fig. 136. PCR analyses of GO TetRNAi-cIGF1i-PTW GFP transgenic chickens in the second
experiment. Genomic DNA was isolated from the blood of 46 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

37 Aol s 191719 GFP #e] 3ol TetRNAi-cIGF1i-PTW virusE P A F Y3t
15utg] 2] WolglE A& 4 AUk ©] T genomic DNA PCRS o] &3] JAAS A=
gld G0 /MAE= 20k ol th(Fig. 137).
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Fig. 137. PCR analyses of GO TetRNAi-cIGF1i-PTW GFP transgenic chickens in the third
experiment. Genomic DNA was isolated from the blood of 15 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

(2) 14d vy A7 e=A 9 M

(<

(7hH ZFEE] virusd A4 9 Hol uintyg ME=e T

B AP AL viruse FIY A P3G g AL A /\}%5_} A L3 Aoz
virus®] A4 wiwtd AEE0 wAFS, a8 g B T dHe AAS FY
stAl X3t ATt

() 1A FAAZ vy A7) eFZAe A F EAANESE B
vy A7) QEZ:A9 A AP 4zt AAHA AP oH 621719 virusE FUT AT
ol 57717F FEeten oF 21.7% 9 F3&S UEWUATH o] T FEAAS MAE g<0d
AL 15utE] 2 oF 26.3%9] FAAFTAE S BYoH o] F FHL 10vEd ALE FAFHA

T}(Table 30).

Table 30. Hatchability of TetRNAi-cIGF1i-PTW virus injected silky embryos by surrogate
egg-shell culture

. Number of eggs Number of hatched Number of transgenic
Experiment o ) )
injected chicks (%) chicks (%)
1 203 43 (21.2) 6 (14.0)
2 60 14 (23.3) 9 (64.3)
3 172 7 (41) 3 (42.9)
4 186 11 (5.9) 3 (27.3)
Total 621 75 (12.1) 21 (28.0)

1234 AdToA e 43k o] F33k Wotg] § PCR= Tl A Aozl &ld ddAd
& A= entElolH, A dZlo] A4 4rte], 2vpeiQl o= BlFt(Fig. 138). A
= Aol Fle A o2 AT A=) U
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Fig. 138. PCR analyses of GO TetRNAi-cIGF1i-PTW silky transgenic chickens in the first
experiment. Genomic DNA was isolated from the blood of 43 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

23k A TAAE 60719 fAT virusE ATk O 1avtele] ol sl
233%9 $3&& Btk o ¥ PCRE T3l FaAe] AHolsl Hld FAAS AAE onp
ZolEl 57 evtelsh ¢ srhel® SIEUTH(Fig. 139). @A 7 sehelel A @ whel,
TJelm fAA Aol HAHA e £ @ vhelE TS mE 7kt AgEn Ak
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Fig. 139. PCR analyses of GO TetRNAi-cIGF1i-PTW silky transgenic chickens in the
second experiment. Genomic DNA was isolated from the blood of 14 hatched chickens
and was subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls,
plasmid DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic

chicken blood were used, respectively.

32+ AT E virusE FUT FAS T 707F FElen o] F 3uiErt FAAE A
A Ao w <l ATh(Fig. 140).
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Fig. 140. PCR analyses of GO TetRNAi-cIGF1i-PTW silky transgenic chickens in the third
experiment. Genomic DNA was isolated from the blood of 7 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

421 Ao A= 186719 A7 L&A FA T TetRNAi-cIGF1i-PTW virusg FY3+ 11
nte] o] Wote]E AAbsTh ©] & genomic DNA PCRE Gate] dxd MA= e
T 3utE &2 273%° FHAASES e A Th(Fig. 141).
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Fig. 141. PCR analyses of GO0 TetRNAi-cIGF1i-PTW silky transgenic chickens in the forth
experiment. Genomic DNA was isolated from the blood of 11 hatched chickens and was
subjected to PCR analysis. For positive (Lane P) and negative (Lane N) controls, plasmid
DNA (pTetRNAi-cIGF1i-PTW), and genomic DNA isolated from non-transgenic chicken

blood were used, respectively.

AA7A A ALY FAAS By S G} 53 0y A7) 0BAE dA%o 9=
B2 ore AR A2AY A Aaols F O Azto] 288 Ao daHEth oo A2
A AAAle] el BESE g AT ANE EEe] =R SEuE Yoz B
staA Fuh.
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