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Abstract

BACKGROUND: Blood coagulation factor V gene mutation in non-traumatic femoral head necrosis has
been shown to have an higher incidence than that in healthy and secondary non-traumatic femoral head
necrosis, and the incidence of thrombosis is positively related. Inactivated blood coagulation factor V can
accelerate the activation of prothrombin and the generation of thrombin. Mutations at arg-306, arg-506 and
arg-679 will result in the blood clots and hypercoagulable state. Here, this study is designed to investigate
the influence of R506Q/R679Q on osteonecrosis.

OBJECTIVE: To establish the mouse model of mutations of GIn506Arg and GIn679Arg in coagulation
Factor V (Factor \/Re0SQ/RE7SQy

METHODS: Factor VR5¥RE79Q nint mutation target vector was constructed by molecular cloning
technology, the linearization vector was transfected into embryonic stem cells, and then G418-resistant
cells were screened and used for microinjection. The target blastocysts were transplanted to the fallopian
tube of estrus mice to obtain the Chimera mice carrying bilateral LoxP gene, followed by mated with
CMV-cre transgenic mice, and then the mice with Factor VR°®%R¢79Q point mutations were obtained. After
genotype identification by PCR, hematoxylin-eosin staining results and percentage of empty lacunae were
compared between the mutant and wild-type mice, and rat bone tissue and bone mass were analyzed.
RESULTS AND CONCLUSION: There were no obvious abnormalities in the embryonic and postnatal
development, percentage of empty lacunae and bone mass of Factor VR*®¥RE79Q point mutation mice
when compared with the wild-type mice. These results suggest that the mouse model with Factor
\/REUBARETSQ 1 5int mutation is established successfully, but there is no significant change in the bone tissue.
The following research should focus on the effect of external stimulus on the incidence of osteonecrosis in
a mutant mouse.
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1 ##FN75%  Materials and methods
1.1 &t SRR
1.2 BFE AL T20134E5 7 £20154E12 HEEHIM
P K2 2 iy 5 RS R 27 27 Bt 56 o
1.3 Mt
a2z i HET A CH57BL/GJIE FL 30 S FL 10

H, ATHCIRAT S0 2 RS O . g FE7 W8 ICRUE il 20 1
7, MER L, ME AR AR 5 AR A R A BER .

S92 A R JE: Hieff Mut Site-Directed
Mutagenesis Kit & £l % 4 il 7 & (yeasen ,
11003ES10), BigDye3.1 1 7 £ (ABI, 4337455),
DMEM(Invitrogen , 11960069), Jifi 2 IfiL i (Gibco ,
10099-141), GLUTAMAX (invitrogen, 35050061), #
%7 3 IHE R £ IR 5 W (MPbio, 091670049), 0.5 mol/L
Trypsin/ EDTA(MP, 091689149), & 411X (Nikon,
Ti-S), HABFK/DNATEIZ M (10 mmol/L Tris-cl,
0.1 mollL EDTA, 0.5%SDS), 40 g/L £ % ¥ Jig
(PFA-PBS, pH=7.4), K& & B (354, MB4202), EDTA
(Sigma, E9884).
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) Y50 25 A BB INL IR 1 V S DR A0 S8 91410 Fr BE (A
P F A TF9MINeo T 7 S EIE T N &% 71411 Sal T 47
F)E v $ pBluescript. % Hieff Mut Site-Directed
Mutagenesis Kit & s 58 48 12 1) 6 1 22 3K il 8 58 AL A
B, % R506Q/R679Q%5E 4% 5| ¥ 7 41 43 il 4 5-CCT
GTA CAC CCT GCT GGT CCA GG-3'fI5'GTC ATG
GCT ACA CAG AAAATG CAT GAT CGT-3"; @#ifh#y
e K S AR A AT B V) A s Ok Sal T /BamH T
Sph1/Hpal F B 113.6 kb K % A B W ¢ % [n]
pBluescript. &7 TK/neo— H 1 4= 47 Wi 45 loxP A7 55 f)
LR P59 o7 v b B & A7 IR SR [F Factor VLA (1)
W P10 B . B B hrdkdk 1545104 kbl
3.2 Kb [RIVERE o WP 50 UEA R AT HAb S AR 2 .
J7 4 1 BigDye 3. 13 71 & i I 15 D BRI AT H A

1.4.2  JRBGT-40 M 8555 JOmIE WG4 i b AR
129Sv D315 T4, 1T Bl AR A
Al BRI OIGTalnisss & hf: iht+
A1 TIDMEM. 148173 5015% 34 13 . GLUTAMAX.
T R AW 0.5 mol/L Trypsin/EDTAR; 7R
Fio K EAREMAH S T BED) LAk 5 ro e ARG 41 P
Q@ZyPitE s I : ¥ A S BRI G T 40 M A T
BRI, P PCRIGLL P ME e, 46
Wig 2 (GA18) Btk e [ vh 3k AT T 44N IEAf 1 H bR IR T
0 Mo o om0 A I B P 2 A RS T
R506Q/R679Q H x5 4% . K FHpMC-Cre itk g Inf Hi % 5
NEAR LB HARE A 1 TK/neo /741«

1.4.3  BRGES ARG A TRE 8 R R
BAEF NN REEI, AR RCAT B & S ali & 5 A /)N
e FLARWIT: OSSR ZBERINHES: sEmnld
S B S 4 T 1 7 R R M R B e LB HE O . A
¥ S5 B 3.5 R AR B2 A BE R, AT DR N WA 32 0 O 4%
P ¥ T A SRS BRSSO RS TS, R
ME B AR — BB VI URAR A A3 BB A RERR, 4 4 52K O
SARIER G I FEREs @A FH e S 0k ¥ 2k
WFENSZRGONHETE % N s OIS : R S U 52
RO T AR 22 BE RO N . @A RS
FEIIERE R/ MT I R DNA. $2IXDNAL B4 -
BUNRURBKZ2 em, 0.5 mL&KE 4100 mg/LiE
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FIFFK/DNABEE P, B 150 CREad. W HEHH
SRR (I S SIRIEE=25 1 24 1) IRG Wi
%, 2500 r/min 15 min&.0y, WCEEKA, NFEINEK
CTEAFZORVTNE, KIFZKHR . WS kG k. P
BRI B 2% B NS5 5-TTG CCT CTG
GGC TGA TAG GG-3', 5-CCT AAT CTG TGC CAG
CG-3'f15-CCT CTG GAC TCT GAC TGC AG-3,

5-TAT TCT GGA CTA CAA GAG TGA G-3'. ¥ /i Bt
KN4y 73400 bp 1139 bp. 75 Kb PE IR & 1k 5
C57BL/GJMETEAT LA BIF 1R A 5, 2 5 gk fic
K13 F54CR506Q/R679Q %48 /N i, =P 7Y 5t A
129Sv-C57BL/6J i C57BL/6JIE K1Y St 4T 4tk . By
SE 56 50 40 o) 3 RS T 250 44 R M D 31 K 27 S 56 T 340
72 o M O IR UERRAT -

1.4.4 SEB/NRERM N Tl G FmicroCTH A
K& 7 Rt 1 RA NI 207 Joir 5484k, DA
B LR R g IR A . AR R . OmicroCT i A il :

FEAFER I BEAHAE 28I K), SR AL (K 30
SR, RsER, SRk Cr e fE TAE G b, Ron] B 1
BT AN L AMIE)IE I microCTH B # AL I M @
LS DN R ZE B Sbm AR . R S

Fued mL/kQF B R IR S /K A S R, K[, 4%
B, THBE RGO TR R IV H % [ OK /N AR
ek, SRR EERAR)G, Kbl
AN40 g/LZEFESHE T4 CEE SR, RIEH10%
EDTA-TrisZ2 it i1 8, & T4 “CERRIR E sy
O, B2 dE BRI BiASE AR, KRR AE T
H BN, AT $070%-100% £ FE K& 24 i /K
B THIRIEW], RIEASAIE, ABR A SIS U bR AT
P VIR JEEA mm, ATEMIBARE-JH g, 56
BE NS Sk R KRN R i BE IR D 4
WAk, A N AE20 N, BN LT
HAHRE, g E R A

1.5 2RI

1.5.1  microCTALM|  DAEFAE R /N R AE AT, %258
N TR B B AL, B E (R 4R
BER) RERmAL. KR,

1.5.2 HZUFUEE WM, B8 I A AT A s 3
DIR, ORGP g o WG B /NGRS 00 i 4l L

B T A B AR A T G T A B R

1.6 it Fotr  HE EEFITgh s, gt
WAFSPSS 16.0, 2 40 HUE AT 7 25347, P < 0.05
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R #) ¢ Factor VJE ri R 4L H #5844, # Factor
\/ROVOQUROTOQ e 2t 1o Ty () JFO KL 25 Ak I v % B A iy 140
Wilo SRJ5 K GANSHUIE IR G T 40 I o Akt 5 B IR,
B 52 A BER A, T3k #3 Chimera/)s U (B1,
2A-D). ¥ LoxP ff] Chimera [ 55 cre /) il 24 22 15 2
Factor VR*0VRETS5e i [\ (1 (B11), K71 % 5 W EI2E .

g 10 13 14
[N VAR | 1 m 1
—* primer1 -
FTH A pLoxP-neo | L
R506 Re79d
10 13
/
primer2
9 10 14
Cre 5l% loxp i 'l
P
Rs06d” O\ R679C" —1kb

E1 @I EEITEEAME Factor VROCVRTA N (T R E
Figure 1 The construction of Factor V?°?¥R679Q gjigle by gene
targeting technology

[El:: Factor V JEF R EE(SP BT 9 # 14), Hixm =54 R506Q/
R679Q [KI53AEFI— AT loxP 7 £ 1) TKineo £1, LA
[ Y50 401 () T 5

2.2 ARAG%ITEFEAN LR RALE, W
0 IS A R EAT GE v 20 B (). 0 AR S 2818 K
(N B R TV AR microCTEI AR M, R KN 3548
k(P > 0.05), W.E3.

2.3 AR FAAN 8N BUM ZE 0 A AT IR
F-PHLg e EE PSR E S N XN LR B A
o B REAR T AU ML AR, e MR 2 AT, il
BN 1B AU, Geit e B s Ok T 5 A 3
TR E, TG (B4, FR2). LK
Hn gt B R 5 A B LG, Factor VRPOSRET9Q i ooy
BRIV B i 6 B A Ja IR AR KR B D S e (P >
0.05), it B s #0100 W % A4k (P > 0.05).

3 it Discussion
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Figure 3 MicroCT results of the bone mass of the lower limb in
the mutant and wild-type mice

Bl 4R EoR, SEPERAE, RADRE T 2K,

F1 RL/DRELES 3 ETAER 18.5d HIERE S
Table 1 The genotype distribution of mutant mice at
embryonic 18.5 days or at 3 weeks old

S| ++ FvQ/H+ FvQ/Q putan
T 25% 50% 25% 100%
HAEJE 21 d(n/%) 17/26 35/53 14/21 66

JE NG 18.5 d(n/%) 14/24 29/50 15/26 58

HHHEN
c
3000 b
P 6000 bp 5600 bp
4000 bp
3000 bp
2000 bp

E 2 PCR¥ &, Fhifgl]). EHEW. £EH
hetro B 7 ) R RN R 45 R
Figure 2 The electrophoresis results of PCR,
enzyme digestion, restructuring digestion,
genotyping and the sequencing results
KliE: A4 PCR ijk: B Jypukiigilik: C
EMARMWS Ik D hRERWF, A
R506Q, £i°h R679Q; E 478745/ il DNAPCR
SRR By By o BT A T SR K R )
124 bp, FEATRILRT SLRY 8742 263 bp.

e

fREIE, x100)

Figure 4 Histological changes in the lower portion of the femoral
head in the mutant and wild-type mice (hematoxylin-eosin staining,
x100)

Kl g5 R NoR, 5EERAHLE, RANRE ALY B2k,

*2 =ZTBREHST

Table 2 The number of empty lacunae

T H +/+ FvQl+ FvQ/Q
EERAIRAVE R 4 8 9 8
TR (LS, %) 32.1842.83  29.87+3.95 30.04+3.71

s oI R BRI UG BRI 2 Hh AR 5 /M I BSR4 P 2 S T LG
HEAE WS L, B B X
K7V N E arg-306, arg-506, arg-679 =M i
IR AW (RIQ)ZRAL, FEREEER SR C /™
A IS PERRA S BUILAR T 17 R IR A2, Sk 2 306
R 3 S ML AE AR 59, 55 506 F1 679 A7 1AL [+
i 2R AR S o L 2R S RE RIS I AN 48 . A URES 7F
PRER— PPy BRAR B 5 ARG 07 1 B 1 Sk IR BB 2 4)
R, DM H R AL A a7 F Bl AT Jm 22 R A
it

VR N> i B F R T Factor VROPPRETQ

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

SEARFORL, WAL BRI T A0, TRk G418 Pk ik
G120 M 2 S I F R R R IR B, 34311 Chimera
NS cre /2S5 E] Factor VROPYROTIA St Ve
ZEIL X IRAS /N BRI LR Seglidb fe, AT SRS R A vy
M I A4 microCT & sl ZAT I, KR FEAR /N )5 B A4
NEAR SR bR 22 e W E MR (P > 0.05). a2
I IRARE AL g th, B T SRR Sk T X /N g 4
K i A M IF T B et . SEER S IR B, BT AR AR L,
Factor \V/ROPXROTOQ jhy g G s R % I 24 I 14 74 K
KREHEWTH B3P > 0.05), B840 M a1
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(Ethical issues in animal experimentation) #8x st
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