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[ Abstract ) Objective  The basic biological, echocardiography and gene sequencing parameters of mice
overexpressing Slit2 gene ( Slit2-Tg mice) were collected and evaluated, and to provide a reference for the application of
Slit2-Tg mice in biomedical research. Methods Slit2-Tg and C57BL/6 ] mice were inbred. The genotypes of the mice

were determined by a PCR assay. The blood samples were collected for blood routine and biochemical tests. The tissues of
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main organs were collected for protein expression and pathological analysis. Echocardiography and transcriptome sequencing
was carried out for analyzing the heart function and gene expression, respectively. Results The litter size was significantly
higher in the Slit2-Tg mice than in C57BL/6 J mice. Human Slit2 gene and protein expressions were detected in the main
organs of Slit2-Tg mice. Organ coefficient of spleen was significantly increased in Slit2-Tg mice, but the tissue structure
appeared normal. There were significant changes in the counts of erythrocytes, platelets, eosinophils, and biochemistry of
glucose, globulin, urea nitrogen, triglycerides, HDL, and atherosclerosis index. Echocardiography showed no significant
differences in the morphology and function of the Slit2-Tg hearts except in the left ventricular anterior wall thickness at the
end-diastolic state. Compared with the C57BL/6 J mice, 535 genes out of 17513 genes in the Slit2-Tg hearts were
increased or decreased, mainly involving 15 biological process or signal transduction pathways. Conclusions This study

has collected the biological parameters of Slit2-Tg mice and suggests that this model animal is suitable for the studies of
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cardiovascular diseases.
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Fig.1 |Identification of the Slit2-Tg mice by a PCR assay
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Tab.1 Mating method and litter size(x +s,n =10)

Bl T,
# R o TR R A LA
. Mating method . . . .
Strains (9/8) Litter size Number of males per litter Number of females per litter
C57BL/6 ] 1:1 8.5+0.3 4.7+0.4 3.8+0.6
Slit2-Tg 1:1 10.9£0.8" 5.7+0.3 5.2+0.8

. P< 0.05, %W Sli-Tg /N5 C57TBL/6 J /NI AT 2% A Bk,

Note. *P < 0.05, significant differences in numbers per litter were seen between the Slit2-Tg mice and C57BL/6 J mice.



b [ SEER B W 2018 4E 6 45 26 245 3 ] Acta Lab Anim Sci Sin, June 2018, Vol. 26 No. 3 305

F2 Sli2-Tg Il C57BL/6 J /NRUIEGF UM NEAS R (v 25,0 =12)
Tab.2 Organ coefficients of the Slit2-Tg and C57BL/6 ] mice(x +s,n =12)

n H
Orgfﬁiﬁents L it W i i
(mg/ @) Heart Liver Spleen Lung Kidney
C57BL/6 ] 5.17 0. 15 50.46 +1.29 2.94 +0.09 6.01 +£0.22 6.21 =0.22
Sli2-Tg 5.40 +0. 18 51.95+1.94 3.41 £0.09 ™ 6.01 0. 08 6.40 £0. 12

7P < 0.001, % Sli2-Tg /MRE CSTBL/G6 J /U AY R A R 528 oA 51k,

Note. ™ P < 0.001, significant differences in the organ coefficients of spleen was seen between the Slit2-Tg and C57BL/6 J mice.
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Note. A: Detection of Slit2 gene in various tissues.

*P<0.05, " P< 0.01, vs. C57BL/6 ] mice. n=4.

B: Expression of Slit2 protein in various tissues.

Fig.2 Expression of Slit2 in different organs of the Slit2-Tg mice
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T Sli2-Tg fl C57BL/6 J/INGUAE 8 JAI 3 i e A B Xt /I Bl T B e A T B ¢
3 Sli2-Tg #l C57BL/6 T /NRNFZSZHZ HE Jeq,
Note: Slit2-Tg and C57BL / 6 ] mice were pathologically observed by light microscopy on the major organs of

mice at 8 weeks.

Fig.3 Histology of the organ tissues of slit2-Tg and C57BL/6 J mice at 8 weeks ( HE staining)
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RBC HA B4/ (P < 0.05), PLT W W /b (P <
0.01), WBC KW= 5, 7645 Jrh,
Sli2-Tg /N5 C57BL/6 ] /N L, EO% . 3 U
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MM 43 b (LYMPH% ) 5 F, BAAZ A0 & 4 e (MONO% ) 5 G, FERR TE AN i 42 e (E0% ) . * P < 0.05, ™ P <

0.01, ™ P< 0.001 vs. C57BL/6 J. n=14,

4 Sli-Tg /NS C57BL/6 J /N B L3 4 L4
Note. A: Red blood cell count. B: White blood cell count. C: Blood platelet count. D: Neutrophil percentage. E:

Lymphocyte percentage. F: Monocyte percentage. G, Eosinophil percentage. ™ P <0.05, ™ P <0.01, ™ P <0.001,

vs. the C57BL/6 ] mice. n =14.

Fig.4 Comparison of the routine hematologic analysis of the Slit2-Tg and C57BL/6 ] mice

&3 Sli2-Tg/hlS C57TBL/6 J /NAY
MAAb I (% £5,n =16)
Tab.3 Comparison of the blood biochemical analysis of
Slit2-Tg and C57BL/6 J mice(x +5,n=16)

AT AR . . :
Serum biochemical indexes CS7BL/6 J mice  Sli2-Tg mice
% BE Glucose (mmol/L) 7.95+0.21 6.87 +0.30"

HLARTT Creatinine ( wmol/L) 22,29 +1.13 21.56 £1.25
SR Total protein (g/L) 59.74 £0.82 60.59 +0.78

H&EMA Albumin (g/L) 38.98 £0.57 38.23 +0.46
R Globulin (g/L) 20.27 £0.35 22.11 £0.37*
JRZ%A BUN (mmol/L) 10.88 +0.39  8.68 =0.20 ™
Hh =g Triglyceride ( mmol/L) 1.83 £0.08 2.17 £0.08 **
S B [E B Total cholesterol (mmol/L) 3.43 £0.09  3.43 0. 11
RSN LDL-C (mmol/L)  0.22+0.01  0.22 £0.01
EHENSE M HDL-C (mmol/L)  2.55+0.08  2.91 +0. 08 **
ki FERE AL 48 %L Al 0.36+0.02 (.25 +0.01 **

WUBR R CK (U/L)
FLAER I &8 LDH (U/L)
AN EEE ALT (U/L)

2052 +282.1 2194 £259.8
601.2 +34.03 650.2 £40. 45

49.89 +2.37 53.39+2.43
AR S AST (U/L) 157.7 £11.00 154.6 +9.23
Bl LR ALP (U/L) 113.6 +5.08 112.8 £7.65

W R RERIEATSRI N, P < 0.05, 7 P<0.01, ™ P<
0.001, vs. C57BL/6 ] mice,

Note. Statistical evaluation was performed by ¢ test, *P < 0.05, ™ P<
0.01, ™ P< 0.001, vs. the C57BL/6 ] mice.

2.6 Slit2-Tg /MR O AERI R SR AN 2 H7

X} Sli2-Tg F1 C57BL/6 J /INERAY O IEHEAT 17
513 PMEEF T, 5 CSTBL/6 J /NN HE, 255 B
7 Sli2-Tg /NRCIEZH U 535 AP 1 Pk
ZE 53R Py 239 SR 3R GA I 2E FEAIK, 296 1
HENEXREETEH (K6 A), XEIER FEL T

1.2.7 Ff11 S Ytk (K 6B), ¥ Xk B A Y)
iR XSy SV SR R R P R S R L ESN S )
AL TR AE R0 L RS | A0 RS S 1 A e
I IR YE A /N B AR U DG T
R IR NG R ) R e U F R R 2 e ]
P AR TR & B R G IR AR B 3R 2%
(£5),
F4 OIS INRETEN SR (2 x5, n=15)
Tab.4 Results of evaluation of the mouse

echocardiography(x +s, n=15)

Lo Ie s G bR
Heart function indexes

L>F HR (K/min)

C57BL/6 J mice Slit2-Tg mice

474.3 £10.8 457.1+14.5

EFIRA M F AT REEE LVAWA (mm) 1.04 £0.03  0.93 +£0.03*
W AR ZE 2T RE RS LVAWs (mm)  1.54 £0.04  1.42 £0.06
PR R W 22 = S BE R E LVPWA (mm)  0.80+0.02  0.75 +0. 02
W s A e % G BEJEBE LVPWs (mm)  1.330.05 1.17 +0.05
FFIRAMIZEZE M42 LVIDd (mm) 3.70 £0.14  3.52+0.08
W AW A2 % M A% LVIDs (mm) 2.23+0.17  2.19 £0.09

TR ZE S AR LVVd (nl)  60.97 £5.00 52.37 +3.03
WA R A E R LVVs (ul) 19.58 +3.15 16.71 £1.67

LR CO (L/min) 19.38 +1.26 17.35+1.19
M5 EF % 70.64 +2.88 68.57 £1.93
S 45 R FS% 40.48 +2.64 37.92 +1.60

H:*P< 0.05, £ Sli-Tg /N5 CS7TBL/6 T /NRAVEUE X A
Note. * P < 0.05, indicating significant differences between the Slit2-Tg
and C57BL/6 ] mice.
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LMY B EUF M KL
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Note. A and C: Typical B- and M-mode images of the normal heart in C57BL/6 J (long axis). B and
D: Typical B- and M-mode images of the normal heart in Sli2-Tg (long axis).
Fig.5 Detection results of cardiac function of the Slit2-Tg and C57BL/6 ] mice

A WE:THE: 4. B BEA BEE B WA a4t LiF
Blme:Dowr, Rect Up; Bladc No difference Blme:Dowr, Rect Up
vs.C57BL/6J vs.C57BL/6]
o Z) 60 Hmow Mup
i i £ 45
Ay F=]
=R 3 s
2
1 ; 0
4 1 23456 78910111213141516171819XY
ESESN L Ced et e i (R 5 AR
Fold changes of the gene expression Gene changes in the chromosomes

TE: A, SHi2-Tg /I Bt IR 22 5 26 00 5 R B AR A1 A I 00, W €0 (AR 208 (T, B (IR 25 ) |, BOE BUR I
28N 1-Log,, (0.05) 1 =1.3 K1 Log, (fold change) | =2; B, Sli2-Tg /N KO EA 8 35 1 22 7 ek I R 7R 45 Yo ik 1
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Note. A: Overall distribution of differentially expressed genes in the heart of Slit2-Tg mice. Blue ( decreased expression) ,
red (increased expression) , black (no difference) , baseline for setting change is |-Log,, (0.05) |=1.3 and |Log, (fold
change) |=2. B Distribution of genes with significantly different expression on each chromosome in the Slit2-Tg mouse
hearts. Blue, elevated genes; red, decreased genes.

Fig.6 Analysis of differential gene expression in the heart of Slit2-Tg mice
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Tab.5 Main enriched genes of the biological process and signal transduction in the Slit2-Tg mouse heart

AR 5 5

Biological process and signal transduction

B IEES

Classified genes

0T A% i) A
Negative regulation of cell migration
F 40 M A 4
Regulation of leukocyte chemotaxis

TP A A

Regulation of chemokine production

I LA LT RS

Lymphocyte migration

R TR S

Chemokine-mediated signaling pathway

A& RN
Regulation of blood vessel size
L EIRES
Left cardiac ventricle morphogenesis
IR IR AT A 2H 21
Collagen-fibrotic tissue
B A AR SR
Regulation of ossification
AR T eis R
Regulation of sodium ion transport
IR T s I m
Transmembrane sodium ion transport
BELIL s
Striated muscle contraction
Jig 2 3 0

Response to insulin

PR 5 R

Regulation of hormone biosynthesis

LA TR 5 B

Unsaturated fatty acid biosynthesis

Igfbp3, Timpl, Pin, Olfml, IgfbpS, Ccll2, Fam65b, Nov, Greml, Ni2f2, Cxcll3,
Rgec, Serpinfl, TbxS, Sfrp2, Podn, Adipoq

Cel2, Cer2, Ccl12, Fam65b, Cd74, Ppbp, Nov, Greml, Mppl, Cxcll3, Rarres2

Postn, Darc, Ticam2, P2ry2, Egrl, Cd74, l4ra, Adipog, Arg2

Ccl2, Cer2, Celll, Cell2, Slprl, Cxcll3, Cel

Ccl2, Darc, Cclll, Ccll2, Foxcl, Ppbp, Cxcll3, Cell

Rgs2, Adm, Mrvil, Acta2, KenaS, P2ry2, Aipla2, Foxc, Htr2b, Hrh2, Nppa, Ptasl, Alox12

Fgf9, Tgfv2, TbxS, Sfrp2, Handl

Foxcl, Coll4al, Greml, Dpt, Lum, Tgfb2, Sfrp2

Igfbp5, Fzd9, Tmeml119, P2ry2, Id2, Prkdl, Tob2, Gnas, Slprl, Smocl,
Tphl, Greml, Citedl, Ahsg, Mgp, Sfrp2

Sl9a3, Ap2b4, Fgfl2, Awpla2, Fxyd3, Gnas, Nkain4d, Scnnlb, Fxyd2, Fxyd5

Sl9a3, Atpla2, Slc8a2, Scnnlb, Sl9a4, Slel7a7, Slel2a3

Kcna5, Myll, Uty, Mybphl, Chrne, Chrng, Kcne2, Homerl , Arg2, Myl4

Irs2, Egrl, Sortl, Gck, Sogal, Vgf, Irs4, Citedl , Sl25a33, Hadha, Adipoq, Pakl

Vdr, Egrl, Cypl7al, Dkk3, Akrlcl8, Nfkbl

Pigis, Cd74, Scdl, Alox12b, Ptasl, Alox12

3 e
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