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[ Abstract ] Objective  To breed and identify FOXO3A gene knockout mice, hybrid mice were bred for

[EETE ] PPHIHFHEE (2017310015) 5 E K A AR AL G 4FHE42 (81703170)
[{EERN] EE4(1992—) 5 A5 AL A5 7 1l it BE 24, E-mail ; beybeyyx@ 163.com
[BEEE]RER(1963—) , &, #0714 FIf, E-mail: ai_min_meng@ 126.com



42

P A B A 2 2019 4F 1 A5 29 %58 1 ] Chin J Comp Med, January 2019, Vol. 29, No. 1

conservation and homozygous mice were used for experiments. The effect of FOXO3A gene knockout on the hematopoietic
cell phenotype in mice was preliminarily analyzed, laying the foundation for subsequent studies on the regulation of the
FOXO3A gene during hematopoietic cell injury. Methods Hybrid female mice were mated with wild type male mice.
Female and male hybrid mice were selected and bred, and homozygous mice were bred using one male and one or two
females per cage. Pedicle marking and tail snips of neonatal mice were used to extract genomic DNA, and PCR was used for
genotype identification. Heterozygous mice ( FOX03A" ™) with 100/186 bp bands, homozygous mice ( FOXO3A™") with
186 bp bands, and wild type mice ( FOXO3A™*, WT) with 100 bp bands were identified. Wild type and homozygous mice
were used for bone marrow cell typing by flow cytometry. Results FOXO3A gene knockout mice were successfully bred and
identified. Homozygous and heterozygous mice from the daughters of gene knockout mice had normal growth, with no
obvious difference in appearance or development compared with wild type FVB/N mice. A number of homozygous mice were
obtained for subsequent experiments. The bone marrow cell count of FOXO3A knockout homozygous mice contained similar
numbers of nucleated cells compared with wild type mice (6. 167+1.424 vs 10+1.732; P=0.1625). The results of flow
analysis showed that the proportion of hematopoietic progenitor cells ( Lin-Scal-1"c-kit", HPC) in the bone marrow of
FOXO03A knockout mice was significantly increased ( P<0.05) compared with the wild type mice. In addition, there was no
significant difference in the proportion of hematopoietic stem cells ( Lin-Scal-1"c-kit", HSC) , or number of hematopoietic
stem cells and hematopoietic progenitor cells (P>0.05). Conclusions FOXO3A gene knockout mice were successfully
obtained by genotype identification. Our preliminarily study demonstrated that FOXO3A gene knockout had no significant

effect on the bone marrow cell count or typing in mice. Future studies will investigate the effect of FOXO3A gene knockout

on hematopoietic cells in mice.

[ Keywords]

FOX03A X2 RESNLRFERE 1 SUKHE (forkhead
rhabdomyosarcoma-likel , FRHRL1) , J& T X SLHEFR H
(forkhead box protein, FOX) &) O WA "1z 5
5403 58 3 AR T, DNA 45347 0 28 D Kbt S Ak
BRI R LR BT R B FOXO03A T
Sl ([ B R S el | RS0 = By L N B - A
FHERYT . R T HEEF FOX03A 115 1l R 4
Pl s b iV F 458 % A I 1 U8 1 BIL TR, Dby A DG
TR IRYT B BERE B AN JT 1), FeNTH FOX03A LN
Brati& AUINERAE SPEF 203l b b IR 58 1l 77 B8, 1
DVEH Y FOX03A B bR 2 A BN, A
i, 38 2 3t X 20 B AR A A e B A )N AN 4 45 78 )N
B B 2 LA AT A D 2 A, Sl DA S T R 3 1l R 456
PO B8 S B Al

1 #FRFFxE

1.1 X

FOXO03A BRI (FOX03A™) v [ B2
SRR E B 5 2 ST U0 B W A 53 T 51 34 06 TR 4 it AT
(store number: 016132-UCD) , 84 FVB/N /N 4
H SPF 2%, IAH 16~18 g,5 Ji i ; B A= H et FVB/
N /N2 H SPF 2%, {A T 16~18 g,5 A, it &t
Y30 F SR S B BRA Al R [ SCXK (%)
2016-0011], fal 5% T v [ B& 2 Bl 2 B B 2 S 5 3

FOXO03A; gene knockout mice; PCR; flow cytometry

WIRt 55 JoT B B 3R 55 3h ) B [ SYXK (50) 2015 -
0035 ] ,#% 8 SPF K ah Py Fe v b AT 1 3%, SR it
FESCAT H B R EAOK, BB R T4 1 ROFAb 5
TR K o S B 2R T — I — O 80— Al 794 4[]
Je G 7 07 AT HER 20 19~ 21 d, LBk 20
~23 d, W RAE 14 HER ST REARS | 5 2 4 Sk Y
15 21 ~24 H0 IR, S50 77 S8 i v [ B 2y
Pl 12 2 52 56 50 W) F 50 P S5 56 3 ) 4 B4 ]
7 143 (IACUC) # it , TACUC 5Ky : MAM17002,,
B s Wyi F R S B AR AN B e S 5 BEOK
TS0 25 R Bl b A% 2 52 B0 S W) Y 3R
JEN 253 N3 3 SO
1.2 FERNSUHF

EasyPure Genomic DNA Kit ) H Trans Gen
Biotech 24w, 519 th I g FE 8K R /R BHL A Al &
18,2 xGC buffer , Recombinant Taq DNA Polymerase
Taq ) H TaKaRa /A7), GelRed ™l F| Bitotium 23 A ,
A Pk CD4, CD8, B220, Terl19, Gr-1, CD11b,
Streptavidin ,scal-1 ckit ¥ H BD ¥ Bioscience 2
F] ; Bio-Rad T100 Thermal Cycler, Tanon-1600 %{fid#¢
IS Ab B R 45, BD FACSAria TM IT J 4L
1.3 SREWHE
13,1 /DAY E

(1)/NEEEFIZH DNA A2 B, /N BRUBT Bk AR,



b F A PR 2 3 2019 4E 1 A 55 29 %45 1 4] Chin J Comp Med, January 2019, Vol. 29, No. 1 43

B 0.5 em B A 1.5 mL TG EP &, 3 M
Transgen [} Genomic DNA Kit 1B A5 LR 4,

(2) 51t gk 1,

(3) PCR JZ Ji: #2 #& Recombinant Taq DNA
Polymerase Taq UtHRH 20 pL (& REFT4 4% Hrh
2x GC buffer 10 pL,dNTP (2.5 mmol/L each) 1.6
pL . Forward Primer ( 50 pwmol/L) 0.2 L. Reverse
Primer (50 pmol/L)0. 2 pL rTaq polymerase 0.2 L
DNA template 3 pL H,0 4.8 wL, F2J% 414 :94°C i
A5 3 min;94°C 28 |30 5558°C 1B & ,30 s;72°C #E
1,30 s;72°C J5 ZEfH1, 10 min;35 M,

(4) BrEREHEE IS B UK 4 % B PCR 4735774 10
pL 7E7 GelRed (1x) B 2% TR ASHEEERE LA 120 V
H S FEL UK 20 min J5 T BRI BERAX PO EE . /N ERLZH
ZVRL DN 21 By N A R e P Uk B PR A R B Ry B A AR
(FOXO03A"* ,WT) : 100 bp; 4l & % ( FOX0347) .
186 bp; 244 ( FOX03A™) 1100 bp 186 bp, HT
W LR S5 mT DA ) g HL/ N B [R 7
1.3.2 B R4 A 53 A

VT FOXO3A X 1 1 R S0 0 52 ), 547 i
e 000 240 6345 R A3 B ARG I A 25 S5

(1) EBEA0 M5 BL FOXO03A JE IR b 46 A
RINE 3 L M IR 25~31 g, 11~ 16 Jii%; B4
B3 HAESXT IR e R 19~29 ¢, 11~16 JA#%
/NERIBEETAR Y | 75% WIS R 0T 5, TC R A5 RN R
XU P AR, ] 1 mL PBS 2 e B 6 2 2
mL EP & R KOVA — W50, AN T8 86
T

(2) i 1 200 A R 33 i 4L 200 A L 49 s
B EBEAN A, A H/N U Sx10° AN 40, 2R
100 pL, FEARFIEL 1,20 A biotin FRiCAYIR & —
PUiik (CD4 . CD8 ,B220 Terl19 Grl  cdllb) , 4°C
W E 30 min, PBS #E7&—¥K, 1500 r/min &[> 5 min,
B0 A2 B, 100 wL PBS HE I ARG ZHidi
& streptavidin ( percp F5ic) | scal-1 ( PE #512) . ckit
(APC #RiC) ,4°C 7 30 min, PBS ¥E&—IK, B0
Z&4n 1,200 Ll PBS &, BD i =X 40 4K I

HPCs(Lin™ c-kit" Scal or LSK- cells) , HSCs ( Lin c-
kit" Scal “or LSK" cells ) 7E-H & BT i 9 A7)
1.4 ZItFEFE

KM GraphPad Prism 5 #4748t 50 . it
BRI B R R (& £ 5% ) FRoR, AL LE
R o K, AR N e 8 SR o A ) A T
ZEMiTik, Ph P< 0.05 25 W,

2 #HR

2.1 IMNERMEHEER

FOXO3A F[H i bk 2% 6 RUME SUSDh 28 748
4B, ME BRI 19~21 d, WFL R 20~ 23 d,
Bl 6~ 13 KR, BUEHAE 98% L) I,
2.2 INRERBLE

BEALEERE AL 15 d 1~9 S/NRBT kAR5, BT 2
RBOLR AL, 39 514 FOX03A-A  FOX03A-B #il
514 FOX03A-A . FOXO3A-C 47 PCR ¥4 | R /K
VE R (0 BE B A 780 /0N B3k R 20 46 Oy B ok Bt
Fey AL/ BURE R AR PR X B 7 3 45 2R R B
PEXTIR H P 1845 3] 100 bp 45747, A B AE R/ ; BH
PEXT IR 1455 100 bp F1 186 bp 45417, WZ4E AL/
;5.6 5 Hy 7153 186 bp &7, N FOX03A H:A
FERRAEARI/INR 52.3.8.9 5O FOX03A FE R Bl
FARUNR L1 4.7 SO AE RN, (i 1)
2.3 PMERBEKER

2y B ph E BRI LR 3R LI 21 d A2
J521~24 d B30, TG R 240G AN R
HaER/NRKEIES , 5848 FVB/N /N E
SPUL AR K BRI G225,
2.4 FOXO03A EERBR/NRBEITHER

N B B A0 B S R R, FOXO03A JE
g o 4l B )N B B A A AN T B B A N
BUAHIL[ (6.167+1.424) vs. (10£1.732) ], K
WHE 225 (P=0.1625) , 45 RFEH], FOX03A
FER AR AN 25 R /N BB RE A A% 4 5 5 )
B, (WE2)

x1 519t
Table 1 Protocol primers
319 5*HRET FHI(5 3" 3 ekt YT
Primers 5’ label Sequences (5’ —3") 3’ label Primer type
FOX03A-A — ATTCCTTTGGAAATCAACAAAACT — iE 514 Common
FOX03A-B —_ TGCTTTGATACTATTCCACAAACCC — PR RS 1) Wild type reverse
FOXO03A-C —_— AGATTTATGTTCCCACTTGCTTCCT — AR ES 1 Mutant reverse




44 oh ] LA B 2 2 2019 4F 1 %5 29 %45 1 ] Chin J Comp Med, January 2019, Vol. 29, No. 1

HON P I 2 3 4 5 6 7 8 9 M

~% P
B3
=
$: I
100 bp T g o
: S
SRR
WT FOXO34™
250 bp B2 FOXO3A BN/ Bl A4

Figure 2 FOXO3A gene knockout mouse bone marrow cell counts
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Figure 3 Analysis of the phenotype of hematopoietic cells in FOXO3A knockout mice
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