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f8E  adiponectin A& I 7 40 PR S 43 W I —FiORE M B BT, ELA BN RE B S RURYE . PR Sl Bk 4 SR v g
adiponectin JEFIGI B- F-FLRE TR IL A (LacZ) mg A\ /N BRAE, W] AR S 7K " HIF9T adiponectin 2 K D) g S LR IA PHFE 4L
PR T HL AR A5 B )7 vE3RS adiponectin FE K417 41, W IE R 51k J2 i\ SR, 74 adiponectin &A% 2 Al
553 SANBTHIRIKFEIN, 783 ATG FUE SIKFP R IE LacZ FEPR 52 3440 60741, #8528 T Adipo-LacZ-XpPNT H: A 5]
W pokr. I L ZE LG AT S ORI N ES 41, LL G418 FI ganciclovir $EAT 2508k, 3RS 25WHTIE ) ES 40 5EE, PCR F
DNA 1% 5 tH 1E A [ U5 5 20 e . s [ U5 B2 00 BS 40 v B A/ BUBE IR B R S AN L, iR /N L5 C57BL/6T /)
RACHL = A 24 & T/ R, 246 T RACHEL 3k 1 adiponectin & K5 Bk LacZ FER i A 4ii& /ML, 48 RT-PCR. RNA EJ 5
ELISA A5 IESE4l-5 /N BRUIR D R o adiponectin JEPK 215 2 1. RT-PCR. RNA EiE J 85 ()it E A & B, LacZ &
IAIAE 5828 /N BB T AL 4 R A oy b ik, HEakalh 55 P UL adiponectin 2 P (1 26 75 1% — 550 {EL7E HE 105 4H 40 K A0 4 1l R e
ME) Lacz 351, HIiES Lacz B AR £ BIYE. Il T adiponectin 55 K 5¢ 4 Kl M LacZ K LA 3 PP adiponectin

B IR ARIL IR/ BT,

A E— B WETOZIE N D e SRR RIS TR AF.

K4EIA  adiponectin, FEFGIBE, B- VFLBEBEER (LacZ), FERHEA

FRHES Q78

adiponectin 2 FH I 17 40 Jf 23 il 9 5 e PR R 1
N F1 5 adiponectin 43 7] FH 244 F1 247 A& IR 41
W, TR 30 ku, 45 A EEE S 5
(17aa) HF [A) J5 45 ¥ 3 (28aa) — A~ 22 4>
Gly-X-Y K N i 5 J5UAE 4 A A — A 5 TNFa
Z B R JZ AL B C o BROIR 45 M IR
(g-adiponectin) 4 B2, A2 FIRZA R, adiponectin 17
T HUAAGH M S LUK S5 = SRR Bl v R 5 5 1
TR LA BRI B, o R, IERE. AR 4%
HE 2 B PR LA K e IR 2 ko s A g v
adiponectin 7K~V B WA T8 e A HES,  HAE 2 28k
PRI BT TR adiponectin L3 /K V- FRARFEE 5
JBE 5 SR HEU R JE AT AT, 427K adiponectin [ A
ARV 2k 5 ey SR ARBT I A A B VA R . i3k —

AAHEN adiponectin 71 G A A EE B 28 GO AE R Y
HOREFEAEN. HASFUEY, adiponectin 1] LA
FESPESS G AL I 40 B E 1) G S R
M1 Rz AR 2, 1R T TR A A AORE A .
) HAI A 1L, X adiponectin [ 1A W AL I 1 A&
SEA I I . Wk B E S adiponectin W< S i T B IX
— X JEIGAE LU, HED W] BEAF AR HE A S mt AL

*E R AT EREE I 4 (39925023), [H K B AWITT R ETH£1(863)
(2001AA216081, 2004AA216080), I i 17 Bl 2+ i A K @ 2 &
(991C14029, 99XD14005), [iff i #Z E- WL Rt %I (E03003) ¥t )
TiH.
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. RIIE DT 202U 2 i TNF wf G838 1 55 40 W 1E
] T adiponectin [1) 7= A FURE . A4 41 S 56 0E 1Y,
PPARa. PPARvy. C/EBPa. C/EBPB. fH [i] /% i 5
JetE M558 11 (ADD1/SREBPIc) 2585 5% K 1. i
5 25 OB 2 i % 6% L adiponectin [T IA1,
IL-6. TNFo S FE KA %5 W40 ] adiponectin [ %
IR T, Fasshauer S5 & I, AEJFEAH G 1 ik 5
FHPL. SE R R IMAE A 5L adiponectin A7 /A K
1A N AN adiponectin #HT. (HAEAA N adiponectin F&
R I T2 a2 1 S AR A L5 AHALL ? adiponectin 52 {4
P HLH WA 2 adiponectin A2 I8 13 fr] Fi 41 iU 45 5 i
P S JBR i B HRP U A AR X b ) L [ 2 3 75
TEAEARZN KA T RN ISR

FERGIBR (gene knockout) A& 7EZEAREN P 7K~ 1)f
FURER D RE IR — b de ELEAT AW 7%, [R)IN 2 BR
PR e JE R I 2 ek A, PR BE DR s 2 L
T A 2T B AR e IR AR AT 9T ik BRI 3 38 % 1) 7
W, R R SR N 5T bR 3R i R s T
1V )4 T 5 DR 3 3 TR B K] ) A A 28 g S LR
FHIX AT 3R 45 (IR 5 45 R 52 I3 G 0 B RN e
S RE DR R AR R s e . N o5 R TR R R 0 B S
BT 9 0 i PR by oty BE R AN (TR BTN
knock-in) #4758 3 AL 1L, B U 1 S DR () &5 4
[F) N Aol 3% 5 5 DR 52 e A O DR 4 1) (i A\ Ao
U AURUE) B IR T AR IA . IX AR R PR 50 B0 B
mn SR AT O FUE R Dhfg, i B2 o) b ik
PRI IS 20 i 1 428 1) B G AR . AR BIT G0 T B S g
R T adiponectin JEDE 5 B B- 1 FLHK 11 il i ot Jik
(LacZ) mi NFTHEHAA, 7E5IBR adiponectin 3 [A]
R G b X 7 F1 1 [R) B, 76 adiponectin & P
Tk (SP) 7 41 J5 4 LacZ 4 & HE B, d i
adiponectin & [X J& 8l F1 SP J¥ 41 B Bl i 15 2
LacZ RIS A 43 h. ik ES 40 fe4THE . [RIYR B4
ES il i ve P diiie . RMITS MBS, 71T
T adiponectin F [K 5l Bt LacZ i DA N /)N BB 7S
%7 IN B2 PRt S0 1 — 2 A8 BEAR B ) K- 5T
adiponectin % K Rk = HLH] . 487~ adiponectin
TR Iy ZR AT B A FH AL A5 E 2 X

1 #MR577%

11wl

111 SRYET 12981 /Sv &t &/ Bl ES 41l #k CI7.
FI R AR FURE XpPNT A% R 47, SPF 2% 129Sv
/N, C5TBL/6T /NERL,  HHF it R 7 AR S AR W

HO RIS H.

1.1.2 S FPPRGIYE A UIEE . T4 DNA RN % Fh
DNA % & M %5 1 H Takara /A 7] . Promega 23 7] «
NEB A #] ; PGEM-Teasy. pSV-B-galactoeidase
vector T FL ) H Promega 7~ ®]; JE JE B Nytran
Supercharge % WESTRAN PVDF Ji£ iy H
Schleicher&Schuell 2 7]; «-2P-dATP Il [ NEN Life
Science 75 /MR Adiponectin ELASA 7 &4 H
BR A¥l; LacZ (2= s Gk A T2 IR A H].
L1340 B 7 A O, (2 6iF DMEM 5 77 2k
(high glucose, ES-cell-qualified) X% fifi 2 Il ¥5
(ES-cell-qualified). G418. Gancyclovir. LIF. 7%
B BEAN . KIREH2h Gibeo BRL 2
). Sigma /A7, CHEMICON 2w 77 &, HoAl ik 71
J H Sangon. Sigma %5/ H].

L14 g LA LMy Biorad 24 w77 s 4
Mo 5% F2 46 4 Heraeus A ] 7= il WA F & 8
Olympus 2 7] ;= i 5.

115 5l B B HEARAT R A W R Eilg e
T AW TR A A G . AdipoZ5' armU:
ATTGGTACCAGGCCAACGCACGAGGAGTA;
AdipoZ5' armD: ATATGCTAGCCCTTCTGAACA-
ATGGAAAGG; AdipoZ3'armU: AATTCTCGAG-
CTCAGCCCCGAAGATATGGGAAGA; AdipoZ3’armD:
ATATGCGGCCGCTGGGCCAGAATGATGCTTGG
TTA; LacZU: CTAGCCCTTCTGAACAATGGAA-
AGG; LacZD: ATATTCTAGATTGCATGCCTGC-
AGGTCGAC; AdipoZ5'JDU: AGCAATGGCGGG-
CAAGATGACTCA; AdipoZ5'IDD: CGGTGCGG-
GCCTCTTCGCTATTAC; AdipoZ3'JDU: CGCTA-
CCGGTGGATGTGGAATGTG; AdipoZ3'JDD: G-
CCGCTATCTGGCCTTACTTTGGG; AdipoZ5'PU:
GCTTAGTACTTCAGTCCCAT; Adipo-Z5'PD: C-
CATTGCTCTGAAGCTTTTA; cLacZU: CTTCCC-
GCCCGGTGCAG; cLacZD: CTTCCCGCCCGG-
TGCAGTATGA; WAdipoZ3'JDU: ACATTTGGT-
GGATGTGGAAT; RAdipoZ3'JDU: GCTACCGG-
TGGATGTGGAAT; WRAdipoZ3'JDD: CTGCTC-
TTGCCCCAAACTGA; Adpcu: ACCAGGCCGTG-
ATGGCAGAGAT; Adpcd: TGTGAAGCCCCCA-
TACCAAATGTG.

1.2 7%

121 T ¥ 2 R B9 M & . M UCSC Genome
Bioinformatics 4% ¢ 1 3115 /Iy Bl adiponectin &
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JEAN IR I e AT R SRS, LL/NEL ES 40 H bk CI7
FE[K 4] DNA At H AdipoZ5'armU. AdipoZ5’
armD; AdipoZ3’armU. AdipoZ3'armD 5|4%t 4 7
PCR ¥ #4 1 3 037 bp ) 5’ [A] Y545 A1 3 506 bp ) 3
[ Y5 7B, LL pSV-B-galaclosidase vector JFUR
Btk , FH51% LacZ-U. LacZ-D 414 3.60 kb LacZ
ity (Fm i % as), 1RSI B
g D) A 5. 5[5 1Y 3%k adiponectin ATG K& AH
SHK (SP) F 41, eI 58N LacZ 50 3% 9 i HE 7
H1). LL X-pPNT JSURL R BEAR R, Sk 57 [R5 b
FE4 Kpn 1« Nhe | 17 8%, #4EH LacZ g% S/
[FIUEREE N3 Nhe T+ Xba T A705, it 37 R Y5
A Xho I Not I 4755, KR AdipoZ-XpPNT
FTRERAA,  BRE P9 DI 23 B R0 65 2k 45 44
EH.

1.2.2 EFRIZAN I H 2R ES 41 M s 7. 445 M5
LS neo FEEIN 12981 /NG (13.5 K)
AT AN, R AA 3 A 4 R e B il
I, 222457 3% C (Z9RE 10 mg/L) AbHE 2 h J5 Ui
AT, VENBETRIZAN . ES 40 M55 7 f 5 7
1%, ES diffise 4285973 5 DMEM 1% 10 mol/L
B- $itE 4WE, 100 U/ml H4 %, 50 mg/L #E#H#,
15%i5 45 1fiL37 (ES-cell-qualified), 1000 U/ml LIF.
1.2.3 ES 210 1% £l DNA #:8 K 259 7% k. 4T
XTECE KN ES 40010, £ 0.1%/8 % (1§ -EDTA
WAL, THEUS H PBS YA B A 1.2x107/ml.
Y 0.8 ml ES 40 fg i, I 40 pg & Not 1 i1k
f) XpPNT-AdipoZ J5i ki DNA, WWIEA] G 4
HLZE fLAR TP, 7E 240 V, 500 wF 450 R k47 v o
FL. LA ES gi M3 72l IR A1 5, PRI
22 ATV IR OE R A M 10 em BE 97 ML R 9%
24 h J5 ¥ 5 259 G418 (400 mg/L) fl Gancyclovir
(2 pmol/L) MG FRM, R e, L3t 7~8 KRik#E
PEEEFE G, BRECAHR o] WL e 2 1t ES i i e 1% .
REERT IR A 60%~80% AN MU fl A1, AL 41 i I 43
PG, O N UG TR R A ) 48 FLARAE K
RIGURAT, o5 — W % N gelatin £ 4% ¥ 48 fL
B, AF A0 A fe AR HCEE PR 2H DNA.

1.2.4 [FAIYEEA] ES 400 5e FE 1 PCR %€, LLES 41
LR ZH DNA A5t , 71 adiponectin [m] 5 T 20
A 4351 B AdipoZ5'IDU Al AdipoZ3'JDD 514,
ft LacZ J¥ % I ¥ it 51 ¥ AdipoZ5' JDD, 4
AdipoZ5'JDU FiXt, PCR %52 S'EFYEELL, [H
Y5 EEAH SO N T HY 4 398 bp I BL: AF neo JE A

FE 5 E v 514 Adipoz3' DU, 4 AdipoZ3' IDD
SIPIECN w3V R EA, R EH ENY
Mgk 3733 bp )7 B BRI PCR 774, AT
1.2.5 ES 40 /it 50 % DNA ENZE 258, B2 10 pg ES
AU FEK 41 DNA, EcoR T BEVIREAL, 0.8%55 bk
R 50 V LK A JS . FH U7 DNA ##
Z e . UL AdipoZ5°'PU. AdipoZ5’PD 5|45t 4
5" AMI) 397 bp FERIA P I A EREE, $i& NEB
Random Primer Labeling Kit 1] 6 B #5 ic 2P, 4%
Clontech 7 7] Expresshyb %48 i 15 W 15 HEAT A% A2
Ja, X J6H E-80°CUKF U B .
1.2.6 ES 41 10 B0 R0 S MR iR RS AR 4~5 14
K1) CSTBL/6) M7 )5 3.5 K, MIERAEEEN. F:4
PN 8~15 /> ES 4l fill, vEO 5 R 21k
R E (R E B ER 4~8 1), 7R
A7 R A A AR /0N B
127 /NERIERFIIERI B ST, KM A A
Bl 5 C57BL/6T MERLACHL, W EAG 1. 5T
(R AH B AS BC 08 fa AL /D R DR A % e R H PCR 1)
JiiE R 2~3 JEES IR/ BB R AR UL R 41 DNA fE
IR, #KHE LA adiponectin 3' [FJ 5 N i L R 41
H ¥ 115149 WRAdipoZ3'IDD, 1K neo /341 it 51
¥ RAdipoZ3'IDU, ] 75 A2 B2 ) L DR 20 b 4 3
3.7kb HEA B, MR IX 5 adiponectin A 41
FEA ¥ 514 WAdipoZ3'IDU 5 WRAdipoZ3' DD
BOxr, wI9HY 4.35 kb By AERUEE A v B 3 S1AE
[F] — A & R RN, B AR TN BRAR e T 1
435kb B, aliGr/hRANREY S 3.7 kb B
Ma4A /N BEY 34 B b 7 B
1.28 RNA ! i Al RT-PCR £ Il /N B 41 21
adiponectin fll LacZ )3 iX.

Y 8 JES BT 2% & 1 (Adi+/LacZ+) /N B (1 (4 i
Wi MR s s LR S2ORAE 11 FPAHER,
FEHLE RNA, DL RNA E 543l aponectin A1 LacZ
k5. RNA EIZEKE M adiponectin [RJ4RER LA 129 /N i
R4l o AR, L5 4 Adpeu Fil Adped
aponectin 4 i5[X 839 bp M) )7 Beik#F: RNA EIIEAS
W LacZ 1 ¥ % LL pSV-B-galaclosidase vector Jii i
HER, 59 cLacZU Al cLacZD 714 LacZ 2wt
[X_ 400 bp )T BGRAT.

HE—35 DL RT-PCR % 8 J & i 17k 17 A= 4 (Adi+
IAdi+). 2% 4 T (Adi+/LacZ +) 1 4l & T (LacZ +
/LacZ+)/NEE I A adiponectin Fil LacZ 1R IAHEAT
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445 Adiponectin EE 5IfR LacZ ERFE RN RARE RYIE L

. 849 -

K. LA5 14 Adpeu A1 Adped, #7744 aponectin 26l
X 839 bp B, SN4cAF: 95°C 30, 58°C 30s,
72°C 40's, 27 MEH; LG4 cLacZU il cLacZD,
P18 LacZ 41X 400 bp B, e 4fE: 95°C
30s, 58°C30s, 72°C40s, 27 M.

1.2.9 £ [ 5 B s A /0 BRI W7 4H 2R Il 3
LacZ [FI7IA. U 8 JilWs 3 it DRI R P /) B i v 0
FIERIZHZR, & B ARG EI K RIPA 220
A, O EE ) Lowry 45 & 85 (A ik
FE. B 15 pg MR BRI EAE, 7% SDS- Z NGt 1%
%t i LUK (SDS-PAGE ), - TiL ¥ 1B, H 5%
ECL blocking agent-TBST #f 4] 1 h, ji A TBST #
FEHIPT LacZ —PHT (1 2 500, 1 mg/L, Sigma) LAEVR
4CHEE IR, VeI SN TBST Rk 2£41 IgG —
PL (1210 000) =i 1 h, Ve 5% ECL plus iR 7
E UL T A2 R A .

1.2.10 /MRS adiponectin A1 LacZ 1135 PE 1A
RL. B8 Ji e 3 FhIE PRI /N RS, 3% BR &
] Adiponectin ELASA 7 & 1 2 [ A w] LacZ &
RO R U B R B, W e D B T

2 % B

2.1 FTERE KRR R TR R B

SO AR FE () F T A SOk FH D) A U SE (] 5 R
JFH A5 R ERf, adiponectin 2 4 %A M A5 5 K7
Y G 4% LacZ J7 4, 2tsHE IE . 28044 ks BA
Not 1 26405 F T ES 4 B 4T HE. 758 50k WL 1,
FIEL g WA 2.

Not 1

17300 bp

Nhe 1

adiponectin WREFI LacZ 11k Fig. 1 Adiponectin gene “ knock-out” and LacZ gene
“knock-in” vector
Wild type 12.2k
allele
EK Xb * K K E Xb K
\ = | — | \ ||
— | I _ — [a]

o
\K Nh
Targeted *

Xb xg]\fh K
‘ N 55k

vector % pGK-hsv-TK 341(b{ LacZ-neo-pGk

Mutated 8.6 kb

allele

EK Xh

Xb ENh Xb K
|

Nh
| &
1

|
LacZ-neo-pGk | ||

Fig. 2 Adiponectin gene “knock-out” & LacZ gene “knock-in” strategy

The black horizontal arrows denote the primer pairs used for amplification of homologous arms.

The homologous arms are 3 kb and 3.5 kb respectively. Exon 2 except for its ATG and signal

peptide sequence, intron 2 and exon 3 were deleted. Whole LacZ gene sequence was inserted into
the same region. K: Kpn 1 ; Xb: Xba | ; Nh: Nhe 1 ; N: Not 1 ; %: ATG; V: TGA.

22 [EREHES flEELEE
FTHEILIRAF U e 366 4, PCR A G 6

AN IE B R U5 A v B, Ar 0 A A 140 33 94,

181, 189, 271 5wk (K 3). WIFEsE 5 v fl 37

Uiy PCR =43 50 7545 T IE A 41 7 BP9, DNA
B 25 %5 5 45 SRt — 2D AE I 6 AN v B34 b 1A ) 5 o
ke (B 3a. 3b. 3c)
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(a) M 14 33 94 181 189 271 -

4.4 kb

(b)

3.73 kb

(c) wt 14 33 94 181 189 271

,'—--—— s W 0.1 kb

R EE Rl T )

Fig. 3 Identification of targeted ES cell clones by PCR
and Southern blot
(a) Recombined event at 5’ terminal should be expected with 4.4 kb
fragment in PCR reaction. (b) Recombined event at 3’ terminal should
be expected with 3.733 kb fragment in PCR reaction. (¢) Southern blot
analysis using 5" probe (ES cell genomic DNA digested by EcoR 1)
shows that fragment derived from targeted allele is 8.6 kb and that from
wild type allele is 10.1 kb. M: NEB 1 kb DNA ladder; wt: wild type ES

cell.

23 HERRFEETFEM

Wi WA RS, AT T HEE
ik A FEAE 80% LA B 129/C57 ik & M HEME N R 5
C57BL/6) MR AT, HL3RAF ES 40 MR U5 1) AR £/
Bl 44 K. 2e%se, o 21 Ho FLBITEZR & /N
FF & Tl RIS AL A, 2 7 1) A I S0 3R 15 Y A
B, ARG TMaiG T 3 FOERZ N, H 3 A/
AR R R RS R R A e g, UL
adiponectin % K 5l i A7 5 B a4 7/ ROV R 2
JE. PCR %558 /N BRUBE DR R 45 R L[] 4.

M —/— +/— +/[— +/+ +/— +/+ N P

kb

5.0
4.0

3.0

Fig. 4 PCR for genotyping of adiponectin gene knockout
and LacZ gene knock-in mice

Only 4.35 kb fragment in wild type mice and 3.7 kb fragment in

homozygous mice could be amplified. Both 4.35 kb and 3.7 kb

fragments could be amplified in heterozygous mice. M: NEB 1 kb DNA

ladder; N: Negtive control; P : Positive control; —/—: Homozygous; +/-:

Heterozygous; +/+: Wild type.

2.4 Adiponectin 1 LacZ E R 7/ R AL P BIFRIE
RNA FIi 4 BB o (Kl Sa), fE4A T (Adi+

/LacZ+) /) B 1P Jig 7 41 237 w] &z ) 31 adiponectin Al
LacZ K& DA (1) 335, Rl & 1 1 6 Ig 7 4 21
adiponectin KB KR m, MR R, O
ilie s B B WUAL. SRS 9 PR i R AR
2 adiponectin Al LacZ W13k, 7 ab, A1 —
AN 3 B L DAY /N B 60 I DT 4 2R RNA JEAT
RT-PCR By, 45 R 87w, fEBARMIZ G 1/
FH AT AL Y adiponectin FER K IE, 4l A TN R
7t adiponectin JE K IA (K] 5b), 1M LacZ JEPH7E 4%
Grmaisg AT RE, EFAEMDRT L
LacZ JEPAIFRIA. DL 45 B4 RNA /K-F kil
LR 4T HESE L T adiponectin JE K K i%,  [RI LacZ
JE[K % 1 adiponectin J& K R IA T KA.

£ e
® c Ecwgp 5 E3 8 E o2
E 28 5z 2 32 238 2 £
@ FE T d0 ¥ a2
Adiponectin . . 3.6kb
LacZ - 12kb
AL T 1 1ll Ll LRt
(b) wt +/— -/-  (2) bp
Adiponectin 839
LaczZ 400
{-actin 591

Fig. 5 Adiponectin and LacZ gene expression by Northern
blot and RT-PCR
(a) Expression profiles of adiponectin and LacZ in heterozygous mice.
3.6 kb band of adiponectin and 1.2 kb band of LacZ could only be
detected in brown and white adipose. (b) RT-PCR analysis of
adiponectin and LacZ expression in the adipose of mice with three
different genotypes. The 839 bp transcripts of adiponectin could be
detected in heterozygous and wild type mice, but not in homozygous
mice; while 839 bp transcripts of LacZ could be detected in

heterozygous and homozygous mice, not in wild type mice.

2.5 LacZ SR/ RABAELINMEFrIRIE
AL R R (K 6), 3 ik R A I i
PR RIS 110 ku LacZ 8 (4, 1176 IR 5 4147
i, BREPAEBUNR BRI AL, I RIAi G T
/NERIBERLINE] 110 ku LacZ 2 (A7,
2.6 /NRIL;ES adiponectin iKE 1 LacZ HISE M
T I PR IER T 5 VR RN 27 R G Sl ot B A ZR R
afi-fF /N adiponectin ¥ BE A1 LacZ 35 P HEAT
M. 45 REBW, fEaiE 1/ BTG B AR 2
adiponectin &5 [1 (&l 7a), #t— 0 1E & A UK FE
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W], adiponectin ZEPK ¥ K%, ¥ A1 adiponectin £t
FIMBAIL, T2EE 1/ UL LacZ % 1t 55 B
PERUNRATLE, B S TS (K 7).

Sera Adipocytes
+/— —/- wt +—- -/~

wt
TR
- w
- -
' k*- d-ll()ku
- — e D -

Fig. 6 Western blot analysis of LacZ protein in fat tissues

and sera of mice
110 ku band of LacZ protein could only be detected in adipose of
heterozygous and homozygous mice, not in wild type. LacZ protein band

could not be detected in sera of mice with all three genotypes.

@ z 20
éT—] 1.5
g7
<= 05
T 0 ‘
wild-type ~ homozygous
®)e v
= P> 0.05
¥ 2000
B
£ 1500
3
N
Q
5 1000

wild-type  homozygous

Fig. 7 Adiponectin content and LacZ activity in mouse
serum

(a) Serum adiponectin is undetectable in homozygous mice compared to

wild type mice ((1.48+0.13) pg/L). (b) LacZ activity in homozygous

((1438.7+ 302.7) ng/L) is comparable to wild type mice ((1629.8 +

484.3) ng/L).

39 #

/N, adiponectin & R AL FE =M A1, Hop
BREE SANE OIS X, gk R RS
IR AERIVE SR 2 B A AL SRR &5 4 455 1)
adiponectin £ . BFFUAIL,  BRIR 4544 J00) 2fE 5 Jik
Ry 22 WA RO DG A P2, ACHRIF 5 v v 1 25 DR 5 B 7
R BRI AT 5 K 51 LA 5 A2 = 4h 1
JPA,  DAORIEIZ LA (1) 58 4 K, R R 1 A
LacZ & T-4ntd adiponectin &5 115 5 BRI 341 F U7,
i LacZ FE[K 52 5¢ #£11] adiponectin & K 26 1K 11 #4177
BIIKE) Rk, I i adiponectin 25 115 5 K51 F 2
WL AWE5CE IS ES 40 M JE KT #ER AT 6 A~ [R]
JRE A vil%, PCR A1 DNA E[E¥UESE, [FIY6 f4l

e — 2 YLt 4R L 1) adiponectin JE PR 4 545 5 ik
750 BLAN BB S = AN BT A B
LacZ-PGKneo 741 & #e. [ E 41 ES 40 ifd ve P 48
WS IREG R E RIS T adiponectin K 5l
Fr LacZ JE DAl g A\ B 41 & 5/ Bl . RNA B3 |
RT-PCR. # [ )5 B3 328 A5 900 /) B2 23 0 It 455 v
adiponectin Fll LacZ JE R (1) R IEUESL, (R4l /)
B P R 05 2H 2R RIS 1) adiponectin & IR 22 ik 5 FH
P, 1 LacZ & PR 5 7 /S BRUTE i A1 ZRrb 3Rk
{EAE M3 T R K B LacZ 3G ME. AWFIESEIL T
{E 4257 adiponectin KUK () [F] I, 11X 3] LacZ
et FE IR % B N YR adiponectin i PR 3 2k % K TR 1
AN H bR, RSP K 5T adiponectin
FEDR Dy RE AR IS AL B g T HEAil

B-F-FUHE B IL [N (LacZ), #&—Fhi FH IR 5
FEBRL, AR SO R F ARG JE 2K -B-D - Ltk e B
(ONPG) 1E R W ) M. J L o3 B, SRR, R
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PESESRARAE 3 PRI R 2 A R 22 e, 53Uk
HiE—20. KX} adiponectin FE R Bh G b 75 B 1E—
W HR A I, RS T adiponectin A 51
LacZ K& Al A\ /N BB RS, — 7 1 n) 3@ o 4 i
WM %% adiponectin FE P 6 2% B /N BRI R Y, A



- 852 - EMLFESENYRHRE

Prog. Biochem. Biophys. 2006; 33 (9)

adiponectin D §& 5/ R Z AKX R, 53— J7ifl
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Generation of Adiponectin Gene Knock-out and LacZ
Gene Knock-in Mouse Model”

REN Wei- Hua'?”, LI Xi-Hua'?”, WANG Fang", QIAO Jian-Ou*?,
DANG Su-Ying'?, KONG Hui?, WANG Long>¥, LU Shun-Yuan®,
SUN Xia?, XU Guo-Jiang?, FU Ji-Liang®, FEI Jian®, WANG Zhu-Gang"*¥™"
("Department of Medical Genetics, Shanghai Jiaotong University Medical School, Shanghai 200025, China;
Shanghai Research Center for Model Organisms, Shanghai 201203, China;
*Department of Endocrinology, Rui-Jin Hospital Affiliated to Shanghai Jiaotong University Medical School, Shanghai 200025, China;
YState Key Laboratory of Medical Genomics, Rui-Jin Hospital Affiliated to Shanghai Jiaotong University Medical School, Shanghai 200025, China)

Abstract  Adiponectin is an adipocyte-derived secretory protein. It was found to be associated with insulin
resistance, inflammation and arteriosclerosis. To further study the biological function and expression of
adiponection in vivo, adipoenctin gene knock-out and LacZ gene knock-in mouse model was constructed. Gene
targeting strategy was designed to replace part of exon 2 and exon 3 of adiponectin gene with full length LacZ gene
in frame with remaining upstream ATG and signal peptide sequence of exon 2. The targeting vector
(Adipo-LacZ-XpPNT) was constructed and verified by restriction enzyme digestion and sequencing. CJ7 ES cells
were transfected with targeting vector linearized by Not I~ digestion, selected in the medium containing both G418
and ganciclovoir. Resistant clones were screened by PCR and further confirmed by Southern blot for correct
homologous recombinants. Chimera mice were obtained by routing microinjection of homologous recombined ES
cells into blastocysts. After mating, mice heterozygous and further homozygous for adiponectin knockout and LacZ
gene knock-in were established. Expression of both endogenous adiponectin and exogenous LacZ gene in mouse
tissues and sera were detected by RT-PCR, Northern-blot, Western blot and ELISA. The results show that
adiponectin was disrupted at both mRNA and protein levels. LacZ gene is expressed exclusively in adipose tissue
of mutant mice. Its expression profile is identical to endogenous adiponection. Unexpectedly, LacZ activity could
not be detected in both adipose tissue and serum although LacZ protein can be detected in adipose tissue but not in
serum of mutant mice. In conclusion, mice homozygous for adiponectin knockout and LacZ gene knock-in have
been successfully constructed. Mutant mice display LacZ expression profile identical to endogenous adiponectin

albeit neither LacZ activity nor protein can be detected in serum of mutant mice.
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*This work was supported by grants from The National Natural Science Foundation of China for Outstanding Young Scientists (39925023), Hi-Tech
Research and Development Program of China (2001AA216081, 2004AA216080), Science and Technology Commission of Shanghai Municipality
(99JC14029, 99XD14005) and E-Institutes of Shanghai Municipal Education Commission (E03003).

** Authors equally contributed to this work.

***Corresponding author . Tel/Fax: 86-21-64457997, E-mail: zhugangw@shsmu.edu.cn

Received: February 13,2006  Accepted: June 9, 2006



