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[ Abstract]  Objective To establish Sdpr-gene-knockout and Sdpr transgenic mouse models to provide suitable
models for studying Sdpr gene function. Methods Sdpr-knockout mice were constructed by CRISPR/Cas9 technology,
while Sdpr transgenic mice were constructed using plasmid overexpression. We identified mouse genotypes by PCR. The
mRNA and protein expression levels were determined by qRT-PCR and Western blot. Mouse tissues were obtained for
histopathological analysis. We analyzed the immune cells of the knockout mice and transgenic mice by flow cytometry.
Results  Sdpr-gene-knockout and transgenic mouse models were obtained. Compared with that in the wild-type mice, the

Sdpr gene expression level was decreased in the knockout mice. Meanwhile, inflammatory foci appeared in many tissues,
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such as inflammatory cells infiltrated into the lungs and fat. Hepatic steatosis can be observed, and extramedullary

hematopoiesis can be seen around the central hepatic vein. Extramedullary hematopoiesis can be observed in the red pulp of

the spleen. The proportion of T cells in bone marrow of the knockout mice decreased, the number of CD4”CD8™ T cells in

the thymus increased, while CD4"CD8" T cells decreased. In terms of the findings in the transgenic mice, the expression

level of the Sdpr gene increased. In addition, their liver cells showed slight fatty degeneration and widening of alveolar

septa. Moreover, spleen lymphocytes exhibited hyperplasia and red pulp cells increased. The proportion of B cells in the

peripheral blood of the transgenic mice increased while the proportions of myeloid and T cells decreased. Finally, thymus

CD4"T cells increased while CD4" CD8" T cells decreased. Conclusions

Sdpr-knockout and transgenic mice were

successfully established and identified, which can provide models for studying the mechanisms of action of SDPR protein

and its related caveolin protein in different tissues and organs.
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Z B4 % (BL17001 ) | 35405 3R JR
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CTTGGAGAGCTTGGTGAGG ) , F il Wi X} 55 A% 11 R B
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min, PBS ¥ 1 ¥, 2500 r/min #.{> 5 min, 200 pL
PBS B 41, & 300 H ¢ g Bt s L AL,
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2.1 Sdpr ZEEm/NRANEER/NRWEE

FATFIFH CRISPR/Cas9 B RFIH T Sdpr
FBR/INEL, BT X Sdpr ZEFBETT T A sgRNA 1EH
A, sgRNA 2 I8 28 1R 22 2k M AL B ORS 7 A s | 1B
K55 pUC5T7-sgRNA #5422 (& 1A) , I3 551 15 471
ZESLIEA (K 1B) . sgRNA fifi Cas9 TJ7E sgRNA 1E
TN E A PAM 751, 5230 DNA XUEE W7 24
PRI Y sgRNA FRIR AR AN Cas9 ik Tk £
T7 RNA REBHASNG SN TTEST ) sgRNA F1 Cas9
mRNA IR G JE 2N R 2K 9, Bt A 32
T ICR /R /N B AR 5 5 B AR /N BRS¢
B, TEIRELEE U RS EE I DNA #E17 3
RIS SE 28 PCR & G B A 2571 Sy 612 bp, iR 2%
M5k 451 bp, [FIRHFE 612 bp (451 bp ACFH P44, N
ET/NR(E 24)

[ Sdpr J& R4 A i 2235 Bk UBC Ja 8+
T R AR B Sdpr % 5 K i 38 AR pUBC-Sdpr
(FL1C) o IR I8 e S 2 A 1 28 4k 1 55 %)
C57BL/6) /NEEZRG O , A A 22 324 1CR /N,
/N A S SR AE RN R A RC AR Sdpr 4> Brid 3R
IR RN, IR ST R A5, A IR BHPE /N B

PAM PAM c
GGCCATCCGAGACAACTCGCAGG : : CCTCACCAAGCTCTCCAAGTACC
130 bp / Apa L1 (6137)
BE Targeting site ori b _ Aval (580)
—UBC promoter
Sdpr locus T = Apa Ll (742)
E1 E2 T Aval (1015)
CRISPR/Cas94}- i 7e 45 ‘Hind TII (1270)
CRISPR/Cas9-mediated mutations in mice AmpR Neol (1280)
pUBC-sdpr
GAGGAGGCCATCCGAG TACCAGGCCTCCACCAGCAACACAGTGAG Apa L1 (1453)
. 6471 bp
Apa LI (4747) - ‘Aval (1675)
Pst1(1922)
B BRf AN

Deletion site

Sdpr coding sequence
T Pst1(2423)

‘Apa LI (2539)

Rabbit B-glubin 3’-UTR

Neol (4009)~
Smal (3390) — J
Aval 3388)/ /[
Xma1(3388) /
Neol (3274)

A FIFH CRISPR/Cas9 37 Sdpr sl /N AR HE/R R 7658 — 4 B AL I VR FHH0 A, B 655 sgRNA X 17 119
B 2060k PAM 357, Cas9/sgRNA S J (W 2L A THE = AR AT 5848 | 7= A5 Sdpr 8t (W 23k 244 s B . Sdpr &R - Bt

MF45 5 . C . pUBC-Sdpr Feik B AR EE

Bl 1 Sdpr Bk B S 3/ U S 7 5

Note. A, Schematic diagram of Sdpr knockout mice with CRISPR/Cas9 technology. The target was designed on the first

exon, the blue was the two targets corresponding to sgRNA, whereas the red was the PAM motif. The Cas9/sgRNA-

mediated gene targeting generates frame-shift mutation resulting in Sdpr-deficient expression vector was established. B,

Chromatographs from Sdpr knockout sequences of truncated PCR products. C, Construct of pUBC-Sdpr expression vector.

Figure 1 Establishment of Sdpr knockout mice and transgenic mice
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DNA ¥4 5 Br 8 HU UK S5 78 445 bp Kb nT ILA%4HF B AR
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i 1F qRT-PCR F1 Western blot il Sdpr 783K
R /IS BRI 32 R /N 4% ZH 40 mRNA 3635 /K
R FIFRIBKT-, 255 o7 T e R g 2 27
Sdpr F[H F5:/8 BL mRNA 22 35 7K O i 2% T8 4
BRI 3A)  AEJIE Il e i g2 24 SDPR 28
2k BT B AN R (B 4A 4C) 5 Sdpr F5 3
PRL/IN BRUA I M R 19 2H 2 %) mRINA A o 3 3k 7K S
TP AN (K 3B) , 7ERE S R/ B O
WfR MEEH 20k SDPR & B FRI83I B & F B A=
RN (1 4B 4D)
2.3 HARREFTN

FE /N BV % B A ek R v R B Sdpr R /DN BRURT
SR/ INBUAE A A2 B AR 0 A5 1T 5 B AR LN B
BAWEER,

I FE G B R 6 H s /N A TS
R ER2F W5, e B 55 0 A /N UM LE , Sdpr 7R
/N BRI s BAR B A8 E  Z2 4 T U TR 2F O
rh bk R BT O A A 3 5 A g S i A5 R
SN2 IR VI It 6 ) R G B ML 2T ) B R A i
I3 8 A0 B 2 B0 A AL, Ik B 40 i B s 2>
LA LY 5138 05 B 05 A7 AE 22 b R P 20 IR 5 .0
JIE B s B A R B

Sdpr % 5L/ IN BRUFA R 0808 W A8 5 /N B
JIts 0 1) I 2 A 5 ML 50 ok o 6 R0 T b C &4t 34
Az CLBEAN MG 22 5 - v bk B 200 P L B3 2 e A

A M 4~ < 4+ HO

612bp —
451bp —

JL LA 5 o0 I L B B B R R B B AR £k
(Ks),
2.4 Sdpr 3t %% 4 A E 20

R T i Sdpr X 7INER G928 20 R %) 52 T, FRATTE HR
T Sdpr B @R /N Sdpr % 5L RIS B B AR /)N
FUERZHAS 9 H 4 SN A i 1 L A e v iy
eI A AT 5 S PTAR Y e bn i )5 1R O =X 4
ACHEAT A3 M, AG I G P A M 7 B ], &5 2R R 5
A=A/ INEROG REAR L, ZE AR E Il Sdpr 7 5 /N BRI
B il (B220" ) LL 5 B & 384 0, K40 (CD11b* ) il
T 201 (CD3") LI REAR (] 6A ) s TEB BB Sdpr &
PRI AR/ INBRL T 240 i L 481 R AIK (D 6B) 5 ZE M8 T Sdpr
R /INERL  Sdpr 7% 3 R /) R G 5 440 35 B A B A A
B (L 6C) 5T 4l 78 B i b 28 3 LA B B & B R
B g5 By M & BUAE Sdpr H& TR R s /0N BRI R v
CD4~CD8™ XA 4l i 34 2 , CD4* CD8™ BUBH 14 4 fifd
W, Sdpr B/ U R CD4' T 40 ift i 3% £ |
CD4"CD8" B A FH P2 ML/ (&l 6D) , Fik%h
W] Sdpr FEFIXT/INRGPE RG A B BB,

3 itig

SDPR 76 2 F 4 ZUA0 i rpr )32 5K 76 i B
FIG A & AR L M R 2 g 7 AN 3
R EAFEL I, 2 5B RE 5165 iz
FgFRaZs 8 I, caveolin 2 11 Cavin 5 [
GG e Sy 45 ) ML T Bl 10 400 J A 0 2 R A o 2
B ZA T T e B TR A T RIS R
HCHTAE G . ZEAR AR A A 5T vh & B, FE R s A=

O HO M

A PCR %5E Sdpr w5/ B PCR %58 Sdpr F 3 H /N R F B ; M ; Marker DL2000( TaKaRa) ;H, O 7K ; +/+ . BFAE X} A, +/ -,
Sdpr 22 G T/NEXT s~/ Sdpr SR AEG /N + BN W BFAE AL

2 Sdpr bR B B /N R 2
Note. A, Identify the genotype of Sdpr knockout mice by PCR. B, Identify the genotype of Sdpr transgenic mice by PCR. M, DNA molecular weight

marker DL.2000 (TaKaRa). H,0, Water. +/+, Wild-type mice. +/~, Sdpr heterozygous mice. =/ —, Sdpr knockout homozygous mice. +, Positive mice.

WT, Wild type.

Figure 2 Identification of Sdpr knockout mice and transgenic mice
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B, Relative level of mRNA expression in liver, thymus and spleen of transgenic mice. WT, Transgenic wild-type mice. Sdpr-Tg, Transgenic mice.

Compared with Sdpr*’*, *P<0. 05, ***P<0. 001. Compared with WT, *P<0.05, “P<0.01.

Figure 3 Sdpr mRNA expression level of knockout mice and transgenic mice in different tissues detected by Real-time PCR
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Figure 4 The SDPR protein expression level of knockout mice and transgenic mice in different tissues
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Figure 5 Histology of the major organs of Sdpr knockout and transgenic mice( HE staining)
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Figure 6 Percentages of immune cells in the peripheral blood, bone marrow, spleen and thymus
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