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Apoe-KO

Strain Name: C57BL/6JGpt-Apoeem1Cd82/Gpt
Strain Type: Knock-out
Strain ID: T001458
Background: C57BL/6JGpt

Description
APOE is primarily responsible for the transport of lipoproteins, fat-soluble vitamins and
cholesterol. In peripheral tissues, APOE is mainly produced on liver and macrophages
and mediates cholesterol metabolism. In the central nervous system, APOE is mainly
produced by astrocytes, which transports cholesterol to neurons through APOE
receptors. In addition, APOE is the main carrier of cholesterol in the brain [1].
The researches show that the defect of APOE mice is impaired in scavenging the
chylomicron, VLDL and LDL of plasma and cholesterol content is significantly increased
[2]. Apoe mice are extremely sensitive to cholesterol. When cholesterol enters the
plasma, it accumulates. At about 3 months, fat streaks appears near the aorta and
forming a pre-atherosclerotic lesion ages with age. Older Apoe-deficient mice (over 17
months) will have xanthoma lesion composed of crystalline cholesterol clots, lipid
droplets, and foam cells, with smaller xanthoma seen in the choroid plexus and ventral
tendon. The study also found that Apoe knockout mice have learning and memory
diability [2].

Gempharmatech company knocked out the Apoe gene of C57BL/6JGpt mice using
gene editing technology to establish an Apoe knockout mouse model. The Apoe
knockout mice can not express APOE protein and increase the blood lipid concentration
significantly. The Apoe knockout mice fed with high-fat diets causes atherosclerosis in
early stage, which can be used for cardiovascular disease and Alzheimer's disease.

Strategy

Fig1. Schematic diagram of Apoe-KO model strategy.
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Applications
1. Cardiovascular Research: Atherosclerosis, Hypercholesterolemia, Hyperlipidemia
2. Lipid metabolism research
3. Neurobiology research: Alzheimer's disease, behavioral and learning disabilities
disease, neurodegenerative diseases

Data support
1. Determination of APOE protein expression

Fig2. Protein expression of APOE in cerebrum and liver tissues.
Protein expression of APOE in cerebrum and liver tissues was determined by Western Blot using specific
antibody (Abcam, ab183596). WT: C57BL/6JGpt wildtype mice and KO: Apoe-KO homozygous mice.
(Data source: Abcam collaborative verification).

2. IHC analysis of APOE

Fig3. Representative IHC of APOE in cerebrum and liver tissues.
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IHC analysis of APOE in cerebrum and liver tissues using specific antibody (Abcam, ab183596). WT:
C57BL/6JGpt wildtype mice and KO: Apoe-KO homozygous mice. (Data source: Abcam collaborative
verification).

3. Detection of body weight

Fig4. Detection of body weight levels in Apoe-/- mice.
Wild-type mice and Apoe-/- mice were detectd for body weight levels under normal diet (A&B) and western
diet (C&D). Apoe-/- mice group and wild-type mice group had a similar trend of body weight change, and
there was no significant difference.

4. Detection of blood lipid

Fig5. Detection of blood lipids in Apoe-/- mice.
Compared with wild-type mice, Cholesterol and LDL-C levels were significantly increased in Western diet
(WD) fed Apoe-/- mice.
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5. Oil red O staining

Fig6. Oil Red O staining of Apoe-/- mice aortic root.
ApoE-/- mice were fed with chow diet (CD) and western diet (WD) starting from 6 weeks of age. After 18
weeks, atherosclerotic plaques could be observed in the aortic root by Oil red O, Masson, Sirius Red and
HE staining. Oil red O and HE staining can indicate the location of the plaque, while Masson and Sirius
Red staining indicate the location of the fibrous cap on the plaque(marked by black dotted circle). Lipid-
rich plaques (Red) also can be deteced by Oil red O staining of the whole aorta.

Biochemical Indicators
1. Blood routine

Parameter Units Males Females
Hematology

Age weeks 16 16
WBC K/uL 4.76 4.14
RBC M/uL 10.17 9.78
Hb g/L 146.26 141.17
HCT % 42.13 40.83
MCV fL 41.46 41.77
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MCH Pg 14.39 14.44
MCHC g/L 347.17 345.83
RDW % 18.61 18.19
PLT K/uL 954.48 767.83
MPV fL 4.2 4.16
NE# K/uL 0.71 0.78
NE% % 14.57 19.01
LY# K/uL 3.88 3.18
LY% % 81.74 76.76
EO# K/uL 0.01 0.01
EO% % 0.17 0.15
MO# K/uL 0.17 0.17
MO% % 3.46 4.02
BA# K/uL 0 0
BA% % 0.06 0.06

2. Blood Biochemistry
Parameter Units Males Females

Biochemistry
Age weeks 16 16
ALT IU/L 32.48 25
AST IU/L 72.9 71.21
TP g/dL 6.11 5.32
ALB g/dL 3.8 3.7
AKP IU/L 143.14 237.75
TBIL umol/L 1.63 1.93
BUN mmol/L 9.09 8.8
CREA umol/L 13.9 12.75
CHOl mmol/L 17.69 16.03
TG mmol/L 1.27 0.54

HDL-C mmol/L 2.46 2.2
LDL-C mmol/L 16.49 14.74
Ca mmol/L 2.63 2.47
P mmol/L 3.85 3.23
Fe umol/L 17.29 17.51
GLU mmol/L 6.2 5.59

Related Products
T001464 Ldlr-KO

Precautions
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1. mice feed
Apoe-KO mice need to pay attention to the quality of their daily feeding. The type and
content of fat in the model feed and the level of cholesterol are critical for animal
function and the reliability and reproducibility of research results.

2. The difference between Apoe-KO and Ldlr-KO model of atherosclerosis
Apoe-KO is a spontaneous atherosclerosis model, which is more similar to the human
atherosclerosis process. The plasma total cholesterol level of Apoe-KO mice was higher
than that of normal mice, and the total cholesterol level did not change with gender and
age. At 3 months of age, fatty streaks can be found near the aorta, and the lesions
increase with age. During the course of the disease, there is less lipid but more slender
cells, which is typical of the early stage of atherosclerotic lesions. At 13 months of age,
the atherosclerotic lesions in the mice extended from the carotid artery, heart and aorta
to the renal artery and iliac bifurcation.

Ldlr-KO developed atherosclerotic plaques only when fed a high cholesterol diet, and
normal diets could not induce the appearance of plaques. After 16 weeks of high-
cholesterol diet: mice developed extensive aortic intimal thickening and 60%-80% of the
surface Sudan staining positive, endothelial rupture in atherosclerotic lesions, and
accumulation of macrophages and foam cells.
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