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1.1 ##

111 DNEAMEL R, SRR N 24— (CBA
4 x C5TBL/6J @), i Fifg i J7 B A it Fi s
BIH.

1.1.2 TKKor FE D5 51 B 02095 75 28044 F AR 0 3 A 2.
1.1.3 #RMEHIENDIEE . T4 DNA E#f . HH
fif K. DNA 2 & lf. Random primer labeling kit
Catrimox-14 RNA isolation kit. RT-PCR 4 I i 7
TN SE I 5 5 PCR AL £ 43 5104 H Promega.
TAKARA. NEB. ABI fl Invitrogen /A, JFUkifh
FERAEIW B Qiagen 22 #H].

1.1.4 40055 3740 ¢ 71 : DMEM WA KE 77 5
L TEILR . B& Wik, PBS. HHR R, Wi
#. BRE AN 04 B Gibeo Fl Invitrogen
VA

1.1.5 2 MSCHRIRIE (1) EF 6 IKKoe mRNA [R5 7%
siRNAP, WIS IRIT A, JFH K 2 5 R
T4 : 5 CACCGCAGGCTCTTTCAGGGACAC-
GAATGTCCCTGAAAGAGCCTGC 3’ ; 5’ AAA-
AGCAGGCTCTTTCAGGGACATTCGTGTCCCTG
AAAGAGCCTGC 3'. & LRI ALE K5, ™)
fir4 h IKK o ds Oligo, 4549 W14 1.

1.1.6 51%. U6 51%): 5 GGACTATCATATGC-
TTACCG 3', V5 5|#: 5" ACCGAGGAGAGGG-

TTAGGGAT 3’. RT-PCR IKKa 51#: 5'GTCAGG-
AGAAGTTCGGTTTA 3', 5" ATTCCAGTTTCAC-
GCTCA 3'. RT-PCR MRPL19 5| ¥ : 5 GGG-
ATTTGCATTCAGAGATCAG 3', 5" GGAAGGGC-
ATCTCGTAAG 3'. Realtime IKKa 5|4: 5" CTA-
AAGCACAGACCTCCTGATCAC 3', 5" TGCACG-
ATGATCTTCACCATCT 3’. Realtime MRPL 19 5|
Y. 5" CCACAGCCGACCCCTATG 3', 5' TGA-
TGCAAATCCCCAGGAA 3'. 1 Fifg/E T AR
NCIkEdD'S

1.2 7%

1.2.1 1295 # & A 4 . IKKa ds Oligo /=91 5
2 wl pENT/UG vector (0.5 mg/L)iE$%. #4L TOP10
JRZ AW, JURL R P2 W3R pENT/U6-IKKa vector,
P IEH )G 5 2 wl pLenti6/BLOCK-iT-DEST vector
(150 mg/L) 414k stbl3 A7 25 B3k 19 41 v b,
DU P 1E A T B S SORE DNA, K H QIAGEN-tip
100 (Midi) plasmid purification JFt ki 218 7] & K
Hill % . U 3 wg pU6-IKKa-knockdown % 1& 2% 14 55
9 wl Vira power Package Mix & & i, M 36 ul
lipofectimine 2000 PH &l iifd, T-75 40 % 7Rl
H LG g 293FT 4, 0 AR 1R B AUk, &
72 h We e BV, R 045 wm ERS L UE, 4°C,
70 000 g x 2 h EE#H &0 55 B, JUERN IKKa
FER G BRI BE AR, 4r 2 5 A T-80°C A H
AR A RNAT N ) BEWLE 1.

5" CACCGCAGGCTCTTTCAGGGACACGAATGTCCCTGAAAGAGCCTGC 3’

3 CGTCCGAGAAAGTCCCTGTGCTTACAGGGACTTTCTCGGACGAAAA 5’

|

5"  CACCGCAGGCUCUUUCAGGGACA GC

u

3’ UUGUGGCGUCCGAGTTTGUCCCUGU U

Fig. 1 The structure of ds oligo and shRNA of IKK«

1.2.2 1893 #5305 FE I . JREIGH A6 I P2 MCF-7 4
Mo % 2x10%ml, N 6 LA IR, AL
I ml, ZEKE 30%~50%% B, 10 wl 1895 25 4%
N -80°C H HL H T % 10 i A B L T 3 aE
DMEM 15 = BE R B¢ J5 (1 0 10°, 1 0 10% 1 @ 10°%
1:10% 1:107), Zr5lng) 6 LA+ 5 AL,
Tl 1AL, Ahwss, fEAPITERTR, 37°Ca T

. X H B4t & 6 mg/L polybrene [f] DMEM 1% 7%
B, TS, A E A 10 mg/L R R R 1)
DMEM ¥ 77 3L &, R0 3 REHRE I AE, Frat
12 REH. 37 bif, PBSIETEAIM 2 ¥k, 1%45
RGN 10 min,  TFECE G0N, 2 E IR LA
A% B 2 5 B 1O 2 A, ) Transducing Units
(TU)/ml £ 7.
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FHR G ARSE G 1 1), %2 RIWRIEER Y
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1.2.4 SZKE ON AN B IR . Kb E WA ) BE AR B B, 45
TR R AL, R ERIER, B NHOpEE T
100 pl F) M2 500 H . A0S P0BE N 407 O B0 A
JERR, kb S UKL A0 R P O R RS N i B
PRI (80 U/ml) ) M2 U H, Ao RURL 40 i e 7% )
WY LA N RIS RE N, 7E M2 B0 e 4~
534, A M6 FFRE, {8 37C, 5% CO, 51T
R

1.2.5 129 5; IKKa-knockdown-lentivirus) & 4 /) i,
R U A0 i S W e A A

JiiE 1 BB SR S 10wl 5 EE
TE 52K 51 G B

Jiik2: F PIEZO X (3 —Mp iy, FIHE
HL B 68 ) A DR B, T DU = RS B 7638 B e b T
—ANNED), S 50 w8 EE RS2 R O IR JE B

JiiE 3 BRI S) 10 pl i EE
RS2 RGP O0 RS, TR S RS ORI T 5
I TR I A IR,

B BER, BRI 15 E0BT T, h i o S04
G R UM 5 O 5 1) 1R IS T — /N 1, #B O
BRI 25 MO G A 3G RS2 kG O, 2 ik S 1 f e
TR A DN <P T P, K B9 SR A O 57 1% [ A B
AR, g250 1.

1.2.6 % LA/ B 2 B (founder mouse) [¥] PCR
YE.

WA/ 186 M, A 3 FlJE, BY lom 17 R
R, BTERIEE T, SEIN 500 wl 2 50 wl
BAM K, BARLE T, 56 CHAMET, Mach
A, WH eIk N 4] DNA JFE T 0K
£ H.

i JECME 0 Bk DR A 0 vk — X 51 (U6
V5), LA 1 pg /NRIER 2 DNA #EH, PCR RV
Y5E.95C, 5 min & E; 94°C 30s, 58C 30,
72°C 30's, #EAT 30 NMEFAE, 72°C 10 min ZEAH.
RS TE, S wl FEATE 2 % T Iab e i v v
UKIF MG LA
1.2.7 Fl. F2 AQ/NRUH H A S .

U #2640, 110, 117, 150(8 )5, (& PCR
Yoow APPERE LN, GRS 5B AERLNER(Q )

ACHC, AT F1LARNEL, Hod 40 5777 1, 110
S 1L, 115 57 6 M, 117 5771 25 A,
LA 49 FUFERL, PCR %3¢ 485 iy 1299 5 2 47 41
(1) F1 AR LR /N B

METEE R 40 SAEFE ) 7 FUF R IE R 2 B
FHYE FLARANEL, Bl: 18 5(d)H 22(R )%, Ah
Pt F2 ARMR 37 FRL S L, PCR S #5 il 1g
I FE AT HI ) F2 AREFEIEDR /N R
1.2.8 /) 4h JE il RT-PCR &5 R %% . X H
Catrimox-14 RNA isolation kit J5 %, 4 5 M B A=
TR0 T TS 1 A DAL /0 B P s s IS HEE 0 i iy
e 5L RNA, Bl J5 W A RevertAid First Strand cDNA
synthesis kit, Kf mRNA i¥ # 5% i ¢cDNA, PCR £
I TKK o FE FRIE /I A ) i 4 it g k.
1.2.9 SEIN € & PCR VS I 5 HE PR /N B340 S I 4
i IKK o 5 [K [ 223K 7P, SER 5 5t PCR A
110 & F1ACHT F2 AR IKK o FERAE /S A & i 4
ML) R IE K, FEARMFEE A RN, F1 AN
18 5(3)5 22 9(Q), MHARE LR EA (F2
) 515, 525, 535, 54 5H155 5/ id. 519
J¥ % i ABI 5K 22 f PCR # A% Primer Express 3.0
Wit N5 G IR AN VERI. S N AR R W
10 wl Syber Green Mix, 1 wl /)N 5l IfIL ¥ 41 9 336 %% 5%
it cDNA, 0.2 pl F. RS20 pmol/L), *
KA RAR R A 20 wl. [ N & Ry 95°C Az
10 min; 95°C 15s, 60°C 1 min H & 40 MEH. ¥~
B R 9GAE SR A B A AN 4 B 3
73005C & PCR 1% &% SDS1.1 %A Hah5e i, Frikil
P55 4 EXCEL ST A 40 #T.

2 & R

2.1 BREHARREE

$% Invitrogen 7/~ #] lentiviral RNAI X X R 4t
(k4944-00) 2 L (1) 75 ik, MEEFE 293FT A2 41 i (1)
b ISR T 5 TKK o 55 PR A 15995 7535 300 ml,
h AT T R v R D g R, A
R B0, CRE BRSO 4R & 300 w9, B S HY
10 pl 252 19 2R B, R AF T-80°CHFH.
22 BREHENE

9 B JEM % 10 £ R RV A % 18 DMEM 1 9%
MRS (00105 1:104 1:105 1:105 1 :
107) &Y MCF-7 41, 1 KJG#H & 10 mg/L R
P Z 1) DMEM K: 920k, &R 3 R#l 1 X, WaE
12 K J 90 5 12 995 2590 24 4107 TU/ml (& 2), HJ
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5 55T 25 S 4x107 A FLAT R ) 15 1
kL.

Mock 107 10°

107 10 107

Fig. 2 Detection of IKKa knockdown lentiviral vectors
In the plate,the colony counts were: Mock, No colones; 10~ dilution,
Confluent, undeterminable; 10 dilution, Confluent, undeterminable; 107

dilution, Confluent, undeterminable; 107 dilution, 38; 107 dilution, 4.

23 HERE/NRA PCREERFITFEST
ST 3 FhAN ) J5 3 G B S IR AT e AR

Wit ER A R R S S AT e, B
WA 232 bp, LA %0E 186 HU/NRL.
PCR Ll B, 185 5 2048 A 1) /N U R 41 1)
FER L 7.69%, 12.28%, 18.45%. JL3R15RH
PEAEIEIR e B 28 1, BRI 15.05%, &
R, FES =y ik 4% (0 e DR/ B B 2
R (R 1), #5 PCR %€ 45 1 WL 3.

3R AR E ik IKK o FE K RNAL /D BB,
ksl & F1ACH F2 AR, A TR0 TR K
i FL AR/ A 49 1L, 48 PCR e BHPER N
36.73%. EE R 110 S F1 AAH 18 5(J) 5 22
(P )TAARA F2 AR, 7 p s H, Hfig
S R, PP 80%, X 52 S4B
DR ZE RS0 A 147N B

Table 1 PCR analysis on founder mice

Group Number of positive mice Number of negative mice Accounts Efficiency
Method 1 2 24 26 7.69%"
Method 2 7 50 57 12.28%"
Method 3 19 84 103 18.45%"
Aaccounts 28 158 186 15.05%

P < 0.05, compared with method 1 and method 2; method 2 and method 3; method 1 and method 3. Method 1:
IKKa-knockdown lentiviral vectors were injected into the subzonal space; Method 2: IKKa-knockdown lentiviral

vectors were injected into the subzonal space by piezo; Method 3: IKKa-knockdown lentiviral vectors were injected

into the subzonal space and cultured overnight.
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Fig. 3 Identificatoin of transgenic mice by PCR
M: DL2000 DNA marker; /: MCF-7 cells infected by IKKa knockdown
lentivirus; 2: Heterozygous IKKa knockdown mouse; 3: Wild type

mouse.

24 IKKa ZF RNAi /\iR 51 E ML 40 B RT-PCR
HEROH

i RT-PCR 2 Al TKK oo FE R 7E 6 B AL/
LA R I 40 ) IA, HEP AR RN A L, R
DR /N BLAM R I 40 g TKK oo mRNA () 223 7K HY B
B R R%, 4RI 4.
2.5 EAEE PCR M 110 REEEE /MR IMNE M
408 IKK o £ F Ry RIEKF

P FE R B MRPL19 1E A HESE IR, Ay
FEATER 3, HHAANC, FHFLLFEMHX & E =

2R, RN B I, LA R 4
Jfl IKKoe mRNA A & B AEE N 1, THE L
/N B4 JE I 40 0 rh IKK e mRNA FI ARG & . 224
g6 oM s, 110 & (10 F1AC K F2 A8 Brfg /i
AP JE L 40 TKK oo mRNA AN 6 3k 4% T 1 A4 7Y
INERL. 52 SN EE R4 DNA JE it PCR 20 H7 o,
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1975 2 4 4 K 4 4 %N BB AL, (I KK
mRNA I Fei U6 T892 L 5).

(a) M 1 2 3
bp

2000
1 000
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Fig. 4 Detection of RNAi effects in mice blood. A 487 bp
fragment could be amplified in wild type mouse and
negative mouse in found mice blood but low expression in
heterozygous mouse
(a) Expression of IKKa gene in mice blood. M: DL2000 DNA marker;
1: Wild type mouse; 2: Negative mouse in found mice; 3: Heterozygous
IKKa knockdown mouse in founder mice.(b) Expression of MRPL19
gene in mice blood. M: DL2000 DNA marker; /: Wild type mouse; 2:
Negative mouse in found mice; 3: Heterozygous IKKa knockdown
mouse in founder mice.

12f
1.0f —
0.8
06r * * ok N
0.4} *
*
0'2 7 ’L‘ - ﬂ
o &
52 53 54

18 22 51 55 Wild mouse

Relative quantitation

Mouse number

Fig. 5 Relative quantitation using the comparative C,
method to detect IKKa gene expression in transgenic mice
blood

The relative amount of IKKa mRNA was described using 27AM‘. (o
refers to cycle numbers when the intensity of fluorescence reaches
fluorescence threshold; AA C=(Ciiagene = Conmrvio gene)experiment = ( Coiiccagene
= CivmreLio gone)eonro- P < 0.001 compared with control. “P < 0.05 compared
with control (n=3, paired i-test).

2.6 IKKo E[E RNAi /NRAIRENER

IKKa 55 RNAT /I U B £ BB I A8 1l 26
B, WIS F1AR B AR /N BUR L AR AR AN AT
ARG, ATRERR N IKKa SEPRU R IE T
W, ARAEAAR A AR s A ¢ F1LARESE F2 4%
IR AME P~ A7 IS, 4l ik TAE Rk e 22 te,
P8 FL AR REAFAE AR B D Re R G kb, E—20 11
WS TAE IEAEREAT .

3w #

SI2 5 A8 e PR A BE AR YR T HIV-1 2405 B¢,
SO G OR B T R B SE  E IRER A, UG
i 1 57 37 s KR o 1 5 4 430 R SRR BT
AR 2 MR IR R AR, 1A R defE 5
S Fo Al — 24 T R B LR, Al vpr. vpu GF SR
IRERIEER RN, STEMAL) R R A A 4l A
F2[6. DRI IH 3K 2 S5 s P A7 FH 9 2 47 N 5 T 3 i 1)
. RIS 1 08 F5 404 LTR (1) U3 A7 Bk . 1%
e LTR (3498 7. B3 FistE T8,
DA ] 058 e 2 B A 1R B A e 0 PR g B,

BATH IKK o FE PR RNAT 18906 54800k, T80
BRI BRUSZRE OF (1) 7 2R 45 A1 % 28 1) e R A
/N BRI 12 R 5 DU ) 4% 1 5 DR Bl B AR 1
FEASRIAE -4 18 995 55 2 M i S 210 /N RS2 RS 09 BN )
B, AN & R AR i L SR AR L
D97 T I YL 2R U AN 20 AN A% 7 A ) B 4 1 5
HOZRGINIET, PG A AT 2 L WO PR Pk R
DRIZIN BUPRT L et 4 . 6 R FH A 3 5 45 21
(FIE AN BRAE 5% A A, 1 s w i e U7 U A ]
L H) 50%H 2 T, BRI SR RS UK
BIPHPER N 15%, SoCikifkiEf—e =, HE
i S N L8 o= e N R e A i AR B U 25
SKIREEAA, AT DUB YL A S R TGV R e 1)
M, e T PR N MR i 2R B P I A2 R
N0 . PRI T LUK B4 i 19 H R SR R 0
Jetathr, JERESEAM SR, MG R LS T
B FEAE L

FEH % A R SE R, 3 AN IR (W T VK
BERRASE S BN AL AL LR AP B 2 = 7, B
SRR RIS RGOV ON R B, PRS2 RS BN R AR 0 7
TR I R 7 A 1 A B RS B R A9 v AR
K S KGR BRI, SRS IEN 41
W, FE0RE T LA gk e gs, R g
o3 BRI YL ST RE OF (1) JL A, 1017 4 v BH 2 2 B R/ B
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;= K PIEZO V2 N s i e HoAth 2 40
%, B BN AR 2R N WL VE
LG ALK T EU B N IE B hirt AR e
RN BEAE, BATTET NS0 B T R A A
B0 A= 11 BH 1 A 35 DR R B SR R A1 1 i PR 2
. FEA T S sk 1 g 7 Y R A7
5 OR GRS R), w3k — 20 B iy BH 1 2 AL B 1 i

185 1B Gy ORI R R R S A — o 1Y
(1)) 28 B SR DRI IR R 1) 5, H RTAE R P oK LA
FHRIE. T ZBI H (1) 22— & A S0 93 TR A
SR YL SZ R ON I 157 BEARAT BT B B KR DR/ Bl HE %8
AT 1) TKK e HE K RNAG 18995 85 38 44 02 15 76
BAKZN YRR b 7 2 KK o FE P RNAT 208, Fidk
SR M SR L R BOR, AT ORI IR A 18 7
SE D203 30 [ B 2 6 DR/ LG8 L SE B E  PCR
s K EERE DN GO 140 B b IKK o mRNA (1)
FIKIKA, 3R 0 L R/ AN J I 40 i IKK o
mRNA [k, BETFEARNR, g F2 18
R 53 SR, IKKa mRNA AR &k A A
AR 11%. SRR R W], ARk 7R 34K
TS IKK o FE [ RNAT #2408 T —AN80°F 4. seah,
52 G/ PCR 5w M MR/ B, AR AR A
A g IKKae mRNA Rk KRG TP A BN R,
R A Al — 20 2 AT

IKK o SR /N BRI 0 DY i/, 54
R AR, AR G A ABETZL JoiERT D fhe
05T, 1B IKKa K RNAI /) B2 70
SR, EERAIETE AT S, WY A
F1 AR 55 2R RN R LU AE AR BLRNAT S A 0L 0 8 5
W, HEN TKK o mRNA 7E4R P IF R4 58 i
5. MAE F1ACES 4 F2 AR, ) i BAR X 77 A1
ML, 110 RIY 18 55 22 =7, FEURL:
ai G f ik TARE RS, #n F1 A RefrfeE
SEThRE MR BB, T IKKo 3 DA R B /N BUAE H
EJEARABIZET, i SE ] RNAL 3Rk A3 (155 55

R RIBIAET:, WIT RS SRR IT TAE. (AL,
S P AR B B SZRG IR K Ty 3, AT TKK o 2
RNAi /U, O 75 AR S D) K F 5T KK
SLIN A2 A D Re S R R B R AR Q3E T8
IhESES

Bugt g EREEBCEML S S AR E AR
JIT BRAG T 5 SRS A AR (A SR A 1.
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Generation of IKKa Gene RNA Interfere
Mouse Model by Lentiviral Vector”

YANG Zhi-Feng", WANG Long?, YANG Sheng-Sheng”, KUANG Ying?, CHEN Huan,
XU Guo-Jiang?, CAI Zai-Long", WANG Zhu-Gang?, MAO Ji-Fang'?”
("Department of Biochemistry and Molecular Biology, Second Military Medical University, Shanghai 200433, China;
2Shanghai Research Center for Biomodel Organism, Shanghai 201203, China)

Abstract kB kinase-a (IKKa) is required in lymphoid organogesis and mammary gland development. It has
been reported that expression of IKKa is up-regulated in human cancers. IKKa-knockdown mouse model was
established in order to study of its physiological function and its role in tumorigenesis. IKKa-knockdown lentiviral
vectors were injected into the subzonal space between the cytoplasmic membrane and the zona pellucida.
Transgenic mice were generated with the average positive rate of 15% and the IKKa gene knockdown in this
mouse model was characterized. IKKa mRNA levels were markedly lower in blood samples collected from
transgenic mice as compared to wild type mice. This IKKa-knockdown transgenic mouse model proves to be a

useful tool to study physiological function of IKKa gene in vivo. Further phenotype analysis is under the way.

Key words kB kinase-a (IKKa), lentiviral vector, RNAi, transgenic mouse

*This work was supported by grants from Important Project of Development for Science and Technology in Shanghai Goverment(03DZ14019) and The
National Natural Sciences Foundation of China( 30471948, 30471676).

**Corresponding author . Tel: 86-21-25070306-8018, Fax: 86-21-65334344, E-mail: jifang@hotmail.com

Received: July 20,2006  Accepted: August 22, 2006



