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[ Abstract |
gene. Methods

Objective To generate Rtn4-A /B knockout mouse model and to explore the biological function of the Rtn4-B
The targeting construct for inactivating Rtn4-A /B gene was prepared by bacterial artificial chromosome (BAC). The
vector was linearized and electroporated into 129SvEv mouse embryonic stem cells (ES cells). Then the Rind-A/B knockout ES cells
were microinjected into blastula of C57BL/6] mice after superovulation. F1 hybrid mice were bred to obtain mouse aggregation
chimeras, and were identified by PCR amplification of tail genomic DNA. Results Fourteen clones of gene-targeted ES cells were
identified after gene knockout and five male chimeras with a higher than 50 chimeric ratio were produced after microinjection into the
blastula. Finally four Rin4-A/B hybrid mice were obtained. Conclusion A Rin4-A/B deficient mouse strain has been successfully

generated by homologous recombination using genetically modified ES cells.
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1.1 E&#45RM FREITHAE A T YAk
FHAARBAC: pBR322 /1 |1 g 77 A5 20 AR W 0F 52 o o 42
It BRI 9 V) B BamH 1 BE. Nor 1 PN Y0 LL R
PCRIAF &EFMWAEEY TR (KE)AMRAA
(TaKaRa X7 & .15 Cat. No:DRR002B), DNA
PRic i A s 2E A TR BRA R R 4l 4 3k 7
& M BE i PG 7 & [ Qiagen A Al 4L S 57
Jr i i Invitrogen AP &, 5140 G BURLI T
b1 O B A I 5 0 S ., VR iR T A i
Not 1 (36)

Ori ,
\ ,5 arm

BamH 1 (2 870)
ZBamH 1 (2 966)

(embryonic stem cell, ES 4 ffd ) SCRo12 W H
Chemicon A A CEVR T 129SvEv & R HEMH /DR
C57BL/6] /) BU il | i m O B =X AR W) wF 58 v o0
Pt

1.2 TAREHNE SHCEL6 M Tk irEA
JERL Y ) %, i BAC: pBR322 T4 Rind-A/B
A (EnsemblGene ID: ENSMUSG00000020458) ,
¥Y5 Rend-A/B SEHFEK 5" 3" Aridd NEO
PovE L DA Y 26 R HE B A BAC FT#E 2844 D) Bk 40 4 i
BRI Rend-A/B B X5, H o, NEO Pi%i FRT
JEAN AT 4k FLP 8 20 B EO0 TR NEO 5 3 5 B
5% 2 888 bp. 3 B 4398 bp (F 1), ¥ 100 pg
Rind-A/B-KO Jfifi DNA H Not 1 (fff A& 150
WAL VIR R A 150 w1 37°CIHIbt 7, 454k
U &7 R RS  JEK S REVLE , 9T 100 pL
TCW PBS ¥ 2 AL 1Y Bk DNA SR LI& .

Rind K9O.seq LoxP-FRT-NEQ-FRT LOXPF‘R_ FRT
P |, 5'arm <pyp3> fe3amm oG,
MC-hsv. ’?2 A 14398 bp)
TK-pBR322 BamH 1 6999 9887 11167 15565
(4 925)
BamH 1
(9276)

1 Ren4-A/B £ FE R ER FT 80 34 B b B ik
Fig 1 Construction of Rtn4-A /B targeting vector

P1,P2,P3 and P4 represented four primers

1.3 ES@wmiitde X2 A ik ZSMICE7IM)
PEAT ES Al AT HE 5 S e, &AL E W
Rind-A/B-KO it DNA #4740 f % 4% . F &84 40
pg. ML R 240 VL HLZ 500 pF L S2brE
HLEF[E] 10, 9 ms, SEPR LR 258 V CHL B (U5 o
Bio-Rad Gene Pulser,Cat. No. 165-2105) ., 4 [ i
e 55F:300 pg/mL G418 Fl 2 pmol/L GanC fifi i 8
d, EEPTMETTRE AL N 4] DNA, #4785 5" B ol 3/
BRI AR BER K 8% PCR %2, kit 4 £51%
#E47 PCR %5 ,P1.5-TGA GCT TCA TTG ATG
TTC CTG GTT ATT-3"; P2. 5'-CCT CCC CCG
TGC CTT CCT TGA C-3';P3: 5'-CTG AGC CCA
GAA AGC GAA GGA-3';P4;: 5'-ATG ATA TAA
GCT CAA GTG ATC CTG CAG-3', 5" 5% N

P1.P2. i P2 519 T NEO A XD . B
BN 3.4 kb, PCR W 45 F:95°C 3 min,95C
30 5,63°C 30 s,72°C 3 min 30 s,3k 35 MEIFH, 3'#
190 P3. P4 P3 5190 T NEO H4H XD,
HE R B R 5.1 kb, PCR 1 4% 4. 95°C 3
min, 95°C 30 s,63°C 30 s,72°C 5 min, 3t 35 PMER,
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G AR N R T R B AT W O S DA
i A B, B A R R T 50 Y U HENE /N LS
$PA4: AL C57BL/6J MR /N BREAT AT L 5 AR 8 /)
R BRI N 4] DNA #E47 PCR %52 (%5 R m&
[HNSORYE P e sl
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2.1 RREAFBRGMAERLE T WHEMFEIRTT
R BamH [ BV Bk ANIE 2 frR, 76 3 4
M ST B FORE R, 43 9 BamH T B EAT DD , 15 3] 45
R—F 3 &AL B 8 673.4 351.1 959
bp . 5T 4 J50RE 2R b e P13 T

B 2 Rtn4-A/B-KO i DNA
ZBamH 1 B8 Y] 5 HY R K
Fig 2 Agarose gel analysis of Rtn4-A /B-KO
plasmid DNA digested by BamH |
M: 1 kb DNA ladder; 1-3: Rtn4-A /B-KO plasmid DNA
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2.2 ES@mpeit¥e B it R Not [HEKE Rmd-A/
B-KO JuAn 8 4k 5 . 8 2o i 5% 7 W % A ES 4
i, FERATHS, ST ES 4 e e % e . BhEHT ok
ol AR DNA FEARIE 180 1y, PCR %2 259tk
ES 411 52 [ 180 4>, Hih 14 /> ES 40 ifd v [ & A= WU
[F I 20 (7E 16 > ES M . T A1 5 G5 5 ES
A 3 R LA R EAL A O . WA 3,

2.3 Rind-A/B A B 3 & F 0 R g5 4
& Ptk & A BUR [A] R 410 ES 4, 75T 74 L
ARG HIFE 5 Rz ik e 3] 11 JHUNR, Hip 5 B
PEANER G B RT 50%, Kk 5 HUifl B B AR A
C57BL/6] MEME/INRHEAT2C L . 75 3] F1ACK /L,
ZARIESLH A DNA JF i 17 PCR %153 F1 1
Rnd-A"" B & F /MR 4 RS540 21,
22.23.26) Hrp Rl 1 H O OMER 4 2, WE 4 &l 5,

3 4 it

/N Rind (Nogo) ZER AL F 11 S Y ik, K
¥ 50 kbo iy 11 A4 T 8 NN FA L, RIE
Ja S F IR Rend HE AT g6 3 A 3 28 19 59 45 A48
5 AR (Rind-A B, C) R R A T4 R B 4248 54K

H5 C6 D6 M bp

bp Al Bl ClI Gl E2 F2 B3 G3 G5 A5 D5 ES5 F5 H5 C6 D6 M bp

5100—

3 ESYREPAMETERE 5B (A) %0 3'E (B) PCR A H K
Fig 3 Agarose gel analysis of 5’arm (A) and 3’arm (B) PCR products on clone’s

genomic DNA of positive embryonic stem (ES) cells
A1-D6; Different ES cell clones
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I Rend-B KPR R 1 [ 1) #4ih 22 Ko Rind-A FE A,
ASTIFFE v TR 8 S R T 4 2 A ) S s 2 AR A (]
FAR B R RR Rond FERALTF 10 kb ZE47 1)
9 887~11 167 IX J, Bl Rend-005, Rtnd-006. Rind-
007 \Rtnd-008 56 A B S 1 4h i F LA B Rnd-201 %%
EARME VAR T 1 NE TS 240 BT, R
FHAZHE A BBR J5 v AT A SRR Rend-A W B, B2 1 %
PR ek 1 X HoAls Rend 7036 55 G IH S B 00,

bp 21 22 23 26 M 21 22 23 26 bp

4 FJE DNA XE PCR B R %
Fig 4 Agarose gel analysis of 5 arm (left)
and 3’ arm (right) PCR products of mouse tail genomic DNA
21, 22, 23, and 26 represented four Rtn4-A /B hybrid mice,

respectively

Bs F1RR4ZEEFNMR
Fig 5 Successful generation of four F1 Rin4-A /B hybrid mice
Two grey mice in the left were named 21 and 22, and the

other two in the right were named 23 and 26
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