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Identification of mouse lines with HA-tagged prostaglandin receptors

TAO Xi-Xi*, WANG Bei”, ZUO Sheng-Kai', YU Ying"
Department of Pharmacology, School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China

Abstract: Prostaglandins are a class of poly-unsaturated fatty acids-derived bioactive lipids with important physiological function by
binding to specific receptors. Prostaglandin receptors lack specific antibodies, which greatly impedes the research on our understanding of
the signaling of prostaglandins. The aim of this study was to identify nine mouse lines with amino terminal (-NH2, -N) HA-tagged
prostaglandin receptors by using the combination of artificial sperm and CRISPR-Cas9 technology. The guide RNA expression plas-
mid and labeled targeting vector plasmids were transferred into “artificial sperm cells”. The “artificial sperm cells” containing labeled
proteins were selected and injected into mouse oocytes, and implanted into pseudopregnant mice to obtain labeled mice. The genomic
DNA of the prostaglandin receptor tagged mice was extracted, and the genotypes of mice were detected by PCR method. We also
isolated mouse peritoneal macrophages to verify the protein expression of HA-labeled prostaglandin receptor by Western blot. Specific
DNA bands were amplified in prostaglandin receptor labeled mice, and specific HA protein bands were detected in macrophage
proteins, which was not detected in wild type mice. In summary, we successfully constructed 9 mouse lines with HA-tagged prosta-
glandin receptors, providing a powerful tool for further study of the pathophysiological functions of prostaglandin signaling both in

vivo and in vitro.
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FEE 2 fE 2 A A ERE BRI BOR, a0
JIEi 12k g 2 1 IS G A, (phopholipase A,, PLA,) i 1k
AR DR R, A6 E VUM TRAE AT ZI IR R H & hii
[ K19 B A B S B L T 0 PR A B 4GB (cyclooxy-
genase, COX), ¥ COX-1 Fl COX-2] IIFF 4 Ak I%
PEFE EAGTEE VR R, AR AT P i 3 A Fe
SE I R R AR P2 4 PGG, il PGH,, 2 Ja & i AN
(R 51 i 25 R P A P A A Bl &% Mo AR P v 1t
(IR 2, @35 PGL. PGE,. PGF,,. PGD, bl
M2 A, (thromboxane A,, TxA,) P, BiFIlRZE b T
PR, ARG RERREI 4, LE S
WAEL 5% 3 WA 77 205 AN AR B L AT ST PR R 2 A 45
i RIEER Y. dIRB AT SIIR R E B —
KM AT 7 R e E A AN E FiE 2 KK
WRIEAT ¥z . REANRG 51 R 2R R A R E ) — Bl E ) Lk
Ak, XA T G B AP AR R Y,
Har, ANFU/NE A E A ST 9 Rl 51 ik & 214k,
Britb 2 AMEHVFZ C R AN [F 3421174 74k . PGE,
H 4 Fh 524k ——EP1. EP2. EP3 Al EP4, /4y 5| H
Ptgerl. Ptger2. Piger3 I Ptgerd %t [F %% 15 ; PGD,
A 2 #3244k —DP1 #1 DP2, 4351 Ptgdr 1 Ptgdr2
St ; PGF,,. PGL, Al TxA, BH —F324k, 71
W& FP. IP F1 TP, 1 Ptgfi. Ptgir F Thxalr 3
it XLEZARER A LIREEREIX . — AR
o M N R B, B TR LI R ) G B AR
o RTBIIR B ZARFRIRMEA R, (HE5 A — 2 IR
SEIXCH,  ARYE FIEPE A SRS SIEEE, TR
=K EPIRARZ AR HE IP. DP1. EP2 fll EP4,
X2 ARE I HB LI Gs 88 1 B0 AR LF R 2R Ak il
IHGHM A ) cAMP K 5 Wi B ) 2 AR L dE EPL
FP HI TP, X2t #ilk Gq & LN
(F45 B 77K >F ; DP2 Al EP3 3244 U] Ja& - 3 il AL 1) %2
A, BT RN GiE AR U408 I cAMP KT
BT DP2 764 64, b Algipe -, & nT LARE
B Gq&EH, Z2H5MMANEE 7K. Bk
BZ AR, RIS IRRAEAMIETE . 7.
T2 AT ST RIE. FERE. O IR
T3 S A PR B R T R R TR, ATYIIR R %
A R A S 4 S M 2 W ) R R AR, (HE T
HIAIIR R Z R8T B G M AMBeZik, E4510%
AU, O R 205 X — Uk i 7T

CRISPR/Cas9 & 4 B I KXt it N A= 1) 55 K A
U5 DNA ) — Fhod B VE e T 3 R 4, A2 40 B A

FRHEAT SR ) e aCas P b iE, CRISPR/
Cas9 RGLEILTER S RNA (single-guide RNA, sgRNA)
11515 F, @I Cas9 N YIEELEXEE DNA 2 AL 51
HATUIR . Ak, AATRIHAMESEHER DNA (4T
PR ), X CRISPR/Cas9 & fi U] (1 7K 41 DNA
HATRREABE, Y. . PR g
FEDRIZH o 38K SRR T B A A VR 0 P e e s AR IR
JlGTF41 M9 (androgenetic haploid embryonic stem cells,
AG-haESCs) ][ H19-DMR (differentially DNA meth-
ylated region, DMR, 7£ 5 O v & # 4F F 1
L A& i ) A1 IG-DMR A A 4 1 i& i} DKO (double
knockout, X4 )-AG-haESCs, tHA]FR A “ N itk
FaT7, RIS CNIERS 7 8 B N ES EOR
(intracytoplasmic AG-haESC injection, ICAHCI) 7 A\
YRR i AT P A T R R AR L AR, T
CRISPR-Cas9 £ X g B AN “ Ni&hs 17, 2530
FaSERHIT N R SEBUR SN “ NGRS 7 gL i
B, kR A B UR S L MR /N, IR B
gl 7 LR H AR5 &) H (genome tagging project,
GTP), LUHSEIL /N R B B4 8 B #8047 € A
2 U, GTP 1 H ) H AR B 28 2 1 26 F | CRISPR/
Cas9 FER G B AR R E 1 “Fr2s” oA “ A
NG AR (R AR IR G T4 )7 H ARk A
JFAUALE, NI IRASLE B AR N A7 B A FRAE ) “ A
AT A E, T B AR E R R XA “A
R FA0” NGRS E A 4
N RS BIfER 2 BE R A A, T SRAT 465 7 AR A L PR 1 2%
BT B, ARG T/ RASHCIRTG A AR
AEE T /N, IR A R A8 bR 25 PR RS i 2 DR ]
TE/NRAE KR B S5 A i R v e s R B BT A R
ENREE AT BT R E B A R it
P UL S R A B AT B, IXRE i g ad i R R AR 2 1Y
77 Aok 5L H bR B B AE R, SEREL B AR .
HA Fr2&2 —BORIET NRBOR BB RED . H
9 NIRRT IE (YPYDVPDYA) 4L 48 751, 4>
FEIR/N, N 1.1 kDa, Xf H x 85 A 12 8 4504
s /N, HA ARG F P8 T B br g B Al
srEmnaify, RFEAEREORFS. B, RATER
¥ HA bre&b& 72 i1 2 I 3R 328 8 1 2 B i (-NH2,
-N) Fg /N

ASHE 7L CRISPR/Cas9 H AN /)N B 1 Al 51 it
FAARFL R AT € fim N HA BR2E,  FF A R ZH A
T EACEX A HA AR I HT SR 3R 524N AT
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SE ML, NJRSEETAIRR EE . ERAK
FIRMAH TR,

1 575 %

1.1 SEIEzhY %k A (wild type, WT) C57BL/
B6T /N B OR R B R 52 ik o AHIF 58 5250 U7 R
TEshR A A B R, Zeid K R 2 sh ) se
BACH S, FERmEMEER.

1.2 BIFRRZERZNEOEE AW AR
e 1019 b HT 51 IR 2R 52 44 bR 25 /D BRUAR & R CRIS-
PR/Cas9 #i KM &k, &R HAPRZE1HRITH (GTP)
(http://www.sibcb.ac.cn/gtp/index.jsp) B & HCr 58 o
Fr %5 /N BRAE GTP 4 PE 1) 9 5 41 K+ Ptgerl-N 7
HA #5%% (Ptger1-N-HA) /N i (GTP CODE: 19000508),
Ptger2-N-HA /s i (GTP CODE: 19000509), Ptger3-
N-HA /)Ni, (GTP CODE: 19000510), Ptger4-N-HA /)N,
(GTP CODE: 19000511 ), Ptgdr-N-HA /)Nii, (GTP CODE:
19000512), Ptgdr2-N-HA /iR, (GTP CODE: 19000513),
Ptgir-N-HA /NER, (GTP CODE: 19000516), Ptgfi-N-HA
/B, (GTP CODE: 19000515), Tbxa2r-N-HA /)N i, (GTP
CODE: 19000514).

13 FERH  EERMAS B : 1.0 mol/L
Tris-HCI, 0.5 mol/L EDTA, 10% SDS, 5.0 mol/L
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NaCl ; 2 x Hieff PCR Master Mix ( %5 : H3901030)
IR HE (525 : A7002870) I 3K [ = AW RHL
( b#) AR /AT ; 6 x Protein Loading buffer ( 575 :
N21010) 1 DNA Marker ( #2%5 : 010927) 3£ 5k
HaEXSEYHAREGR AT ; Super GelRed # 1R
Gupl (525 : 1S0429) Iy 3K H 75 MM F1E AR
FRAT 5 S LR ERVE R WA WK H £ E BD A ]
155 : 211716).

1.4 pRREELE DNA B9EREL  Frd/il 10~14 R
i, BIHCUNR R E, BT 1.5 mLEP &, Ji500
uL BB MR 3 uL B K, BT 55 °C M4,
WA s 2 Jaly - EAUThIE RT3 K ZH DNA.

1.5 NREFEBLE  PCR RMNKZR AN 20 UL :
2 x Taq Master Mix 10 pL, EFUESI#& 1 ul,
B DNA 1 pL, ddH,0 7 pL. WZ/NRELEET Y
AN .

Ptgerl. Ptger2. Ptgerd F Prgfr ZE[R 1§ 44 4%
4 : 94 °C FiAEYE 3 min ; 94 °C A& 30's, 58 °C
IB2K 30 s (IR KIRERMEH + 0.1 °C), 72 °C 1A
1 min, 340 MEH 5 )5 72 °C 1EH 5 min.

Prger3 3 R [ 47 1 2% 1 2+ 94 °C Tl A8 14 3
min ; 98 °C 4% 30's, 58 °C 1Bk 30's, 72 °C ZEfH
50s, 430 MEH 3 fJg 72 °C A 5 min.

A1 AFE DR E TN HAF)
Table 1. Tagged mice genotyping PCR primers

Genes Forward (5'—3") Reverse (5'—3") Product size (bp)
Ptgerl-N-HA TCCGTATGATGTGCCGGATT GTAACTCGTAGCGACCCACG 572
Ptgerl-WT CCACTGATATGAGCCCCTGC GTAACTCGTAGCGACCCACG 558
Ptger2-N-HA TCCGTATGATGTGCCGGATT CCGATGGAGAGGTAGCGTTC 441
Ptger2-WT ACCCTCCACCATGGACAATTTTC CCGATGGAGAGGTAGCGTTC 429
Ptger3-N-HA TCCGTATGATGTGCCGGATT GCAGGGTCTGTCTCGTTGC 618
Ptger3-WT GCCCCGCCACTATGGCTA ACACTGTCATGGTTAGCCCG 360
Ptger4-N-HA ACCCCACCCTACAGGTAAGT AATCCGGCACATCATACGGA 500
Ptgerd-WT CCATCATGTCCATCCCCGGA ACCAGAGAGGTGGCGATGAGTAA 853
Ptgdr-N-HA TCCGTATGATGTGCCGGATT GAGCAGCGGTGAGGATAGTG 738
Ptgdr-WT GGACAAGGGCTATGAACGAGTCC GAGGTTGTACATGGCACCCA 683
Ptgdr2-N-HA TCCGTATGATGTGCCGGATT ACGTGGCTCGAGGCAATTAT 699
Ptgdr2-WT TTGCCATGGCCAACGTCAC CGTGGCTCGAGGCAATTATG 681
Ptgir-N-HA TCCGTATGATGTGCCGGATT CAATACTGCTGATGCTCGCC 600
Ptgir-WT GGGGCACGTATGAAAAACAGAAA CGCTGGCCATCATCTTCATAGG 582
Ptgfr-N-HA TCCGTATGATGTGCCGGATT AAGAGTGTGACTCCCGTGAC 705
Ptgfr-WT TTACCTCCACAACAATGTCTATGAACAG ACGCAGGAGACGCACATTAT 793
Tbxa2r-N-HA TCCGTATGATGTGCCGGATT GAGTGCGAATATGAGCCCGA 622
Tbxa2r-WT GGAGCCATGTGGCCCAATG GAGCCCGAAGACCACGTCAC 594
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Pigdr Al Pigdr2 FER I 156449 : 94 °C TiiAR
P£ 3 min ; 94 °C £ 30's, 59 °CiE -k 30's, 72 °C
ZEAH 1 min, 3£ 40 NMEIF 5 FJ5 72 °C LA 5 min,

Prgir LR34 5648 « 94 °C 18 %: 3 min ;
94 °C A& 30s, 59 °CiEk 30s, 72 °C %Ef# 1 min,
3£ 30 MEFS 5 e J5 72 °C ZE{H 5 min.

Thxa2r 5= Rl 1 47 38 2% 11 9+ 94 °C il A2 1% 3
min ; 94 °C 2% 30's, 58 °C Bk 30's, 72 °C ZEfH

1 P B 2 -
o Cas9 + sgRNA

®

“Artifical Spermatids”

‘artifcial spermatids’
with a HA tag

&l L ARZE/N R R
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1 min, 3£ 37 MERF ; H)5 72 °C LE{# 5 min,

PCR 45 5, HUPCR ¥ 3 /=4 8 uL, 7E 2%
B N B % e 150 V 1E K L Yk 29 30 min, Al
Tanon ¥, K& UG A FA IR WL Z2 o
1.6 ERMESE O RIURZ EWYIM, 1
SIS RT = R AR/ RIE S 2 mL 4% 35 SR TER
Wiz. fERRERE TR, 51805/ INR )G, MEIEEN
10 mL PBS, #4EEH 5 min, W H IR S A 40 B

e ——————

K
1 /I
' ICAHCI /
Tagged Donor ! H Transfer
O Tagg ] : -

Ml Ocyte Tagged mice

Fig. 1. Schematic diagram of tagged mice construction. Colored bars represent specific protein-coding genes. Red bar represents the
HA tag. ICAHCI, intracytoplasmic AG-haESC injection; AG-haESCs: androgenetic haploid embryonic stem cells.

A Ptger1
WT-F === Homology arm
Wild type allele Exon1 > Exon2 Exon3 B Coding region
—/ _ém i EXOn
HAT
WT-R l %
Ptger1-sgRNA:CCACTGATATGAGCCCCTGC
Targeting vector HA_‘;FExonz
P
_—""“/ ----G ------------------
________ HA-R
éthATCCGTATGATGTGCCGGATTATGCGagcccctgcggd&t
Y P Y D V P D Y A
HA Tag
B (&\{&‘ Ptger1- C Ptgerl;
W wt N-HA*- WT N-HA kDa
G - |— 45
B-OCHN s w— — — — —— 42

4 2. Ptger]-N-HA/IN B 8 [ % 58

Fig. 2. Construction and identification of Ptger]1-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Ptger/ gene and
the construction of Ptger1-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping. B:
Genotyping of WT and Ptger]-N-HA™™ mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and
Ptger]-N-HA"™™ mice by Western blot.
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B, ZJEHE 10% FBS () DMEM # 2IiE, M
NGRS FRAE R G EE 3 h, U BE 20 At B Ay 0 £

1.7 Western blot T WA £ 31 1 W 4 i (10° 4
B ) FmN 100 puL Fi#4 (1) RIPA 2 (R R A
Fl), WECEE S E T UK E2 30 min, 4 °C &0
J5 W B S W T 8T RO EP 45 b, BCA vk (Therom
Fisher 22 &) ) Wl & 8 IR BE, #8 A € &5 A
AR EREGE M, 100 °C A2 1% 10 min. Z J548
10% SDS-PAGE Hiik, ¥tk FE A BFES] 0.4 um
PVDF fi b, 5% Wifg2F 40 (%1 TBST ) = iR &
41 2 h, M anti-HA A1 anti-B-actin —#7 (ABclonal)
4°CHEH T, TBST ¥k 3 &, 47k 7 min, HRP
ML R —PU= P E 2 h 5, A Tanon {b %% K
B BARAX R, Rl 8 B R AA T .

2 &R

2.1 BREDREEREE

FREE/N AR 1 R, B 56 CRISPR/
Cas9 ZE K g B H AR AL HA BR2ET FI 4T #E A4
1E sgRNA 485 T4 “ &R T40” H sk
BRF FI AL B, AT SRAFAE H Ar R A B
HA FRZEH) “ NIERE 740”5 S8 )5, I8 Wi e
FARIXA A HA FRZEN) < NIEFRS T FEA
DR BRI ;s e, KX AN EE AL I 4 AR 2 A
RERAARP, HEMRS AR S 24 E T/ R
2.2 Ptgerl1-N-HA/NREFEBIE E R HARRER N

/NER Prger] LN T 8 T dettik b, 53
AHME T (1~2 080), 4if%[X CDS (291~1 508) £ 4+
BTF2& 4R T30, %Y EPL %A, Rk
sgRNA FEIL K 1w 1h 5, 3% 8 Prger] B: R % 5%
FEC 0f B0 T B 28 2 A4 AE N sgRNA HE 5T,
HA R84 NAEFT #REA 1) 58 — MR F IR G %
T2 /i (B 24).

B EATH PCR L% T Ptgerl-N-HA &4
TN TR AL, B IE A EER FE Pk R, Ptgerl-N-
HA 244 /N (Ptgerl-N-HA™) 5 —%% 572 bp [ HA
Skl Fl—2% 558 bp [ WT 2%7i7, WT /MR RA—%
558 bp 1) WT 2kifr (K 2B). BTt —Didid Western
blot 75 V45 | Ptger1-N-HA™™ F1 WT /N 6, 5 i B 1
it HA )Rk, 25K 2C Pros, {E Ptgerl-
N-HA" /N AT HA A%, 1 WT /AN R
K3 HA #ik. DL E 45 R0 B Ptgerl-N-HA #5345
/N R R o
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2.3 Ptger2-N-HA/NREFE B E R HARRZE N

/INER Prger2 ZERAL T 14 SF e tafk b, BE
2 AMHNE T (1-3 768), it [X CDS (855~1 943) £
ST 1 BAMNE T2 200, gmiY EP2 24k, HRE
sgRNA 5L K (1 ¥ v JR U, 1% Prger2 JEPR ¥4 5¢
R BT S 1 AN A B AE Y sgRNA 1 AT,
HA Fr2540 NAEAT BB FAAR 1) 5 — AN 7 2 B R 4 %5
152 11 (& 34).

B IRATH PCR VA% E T Ptger2-N-HA 45
T/NRIEE AL, B RS FE VK R, Ptger2-N-
HA &1/, (Ptger2-N-HA™) 5 —%% 441 bp [{] HA
STl — 2% 429 bp ¥ WT 27, WT /MR AA—%
429 bp 1) WT &5 (I 3B). FATiE— 1T Western
blot J7 ¥ 4% Ml Ptger2-N-HA™ A1 WT /s 63 i i 5 it
it HA RE, 458Kl 3C s, {E Ptger2-
N-HA" /NR P HA %, 0 WT /R R
Kol ) HA ik, LL_E 45 B UL Ptger2-N-HA kR
/IN B R ) o
2.4 Ptger3-N-HA/NREE B E R HARRZE RN

/INER Ptger3 JERIAL T 3 SH ik B, W&
4 NHNE T (1~2 120), 4wf5[X CDS (143~1 243) 7£
ST 1 BAMNE T 4 200, gmiY EP3 24k, HRE
sgRNA 5 K (1 ¥ v JR U, 16 #% Prger3 JEPR ¥4 5%
IR BT 5 1 AN A B AE N sgRNA 1 AT,
HA B840 NAEAT BB FAR 1) 5 — AN I 2 B B 4 %5
1552 Ji (1A 44).

T EFRATH PCR 7775 %5E T Ptger3-N-HA 4[5
T/NRIEEE AL, B RS YK R, Ptger3-N-
HA 44 1 7 B (Ptger3-N-HA™") {U A5 — 4% 618 bp
(1) HA 2&717, 1 WT /N R A —2%6 360 bp (] WT 2%
i (E 4B). A1t — Pt Western blot J7 A
Ptger3-N-HA™ il WT /) 5% 1 i 5 400 B o HA 1)
Fik, 4R 4C fioR, {E Ptger3-N-HA™ /N i
A HA B H, 1 WT /N R AR 2 HA 85 3R
DA b 45 515 B Ptger3-N-HA bR/ B 2 %2 o
2.5 Ptgerd-N-HA/NREFE L F R HAFRZE RN

/NER Prgerd JLRIAT T 15 S defath b, 4
3ANHME T (1-3 327), 4t X CDS (628~2 094) 7
ST 2 BAHNE T 3 200, miY EP4 24k, HRE
sgRNA #EE K (1) 5 TH R U, 3k £ Prgerd Ji IR 3% 5%
ORI 2R 2 AN AR AE O sgRNA B AT,
HA Fr 2590 NAE ST BEEAR (1) 58 AN 2 1 S 4 %5
i+ 2 7 (B 54).
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A Ptger2
WT-F === Homology arm
. Exon1 Exon2
Wild type allele Coding region
— mm-m - 1 Coar
6
WT-R I HA Tag

Ptger2-sgRNA: ATTAAGAAAATTGTCCATGG

Targeting vector Exon1 H_Q'F

— E
_,—"/ [
e HA-R

athATCCGTATGATGTGCCGGATTATGCGgacaattttcttaatgactccaagct
Y P Y D V P D Y A

HA Tag
B &g‘ Ptger2- C Ptger2-
W wr N-HA*- wT N-HA"  kDa

HA Tag (441 bp)
B_aCtin — — — N — — 42

B 3. Ptger2-N-HA /)N R A4 [ %5 5
Fig. 3. Construction and identification of Ptger2-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Ptger2 gene and

the construction of Ptger2-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyp-
ing. B: Genotyping of WT and Ptger2-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT

and Ptger2-N-HA mice by Western blot.

A Ptger3 WT-F == Homology arm
Wild type allele - Exon1 Exon2 Exon3 Exond l Coding region
= -1 -
< Exon
WT-R I HATag

Ptger3-sgRNA: CCGCCACTATGGCTAGCATG

Targeting vector H_A>F Exon1

Y P Y DV P D Y A
HA Tag
B Q@\ Ptger3- C Ptger3-
N, N-HA** WT N-HA** kDa

BaClin | e — — — a— o— — 42

<+WT allele (360 bp)

&l 4. Ptger3-N-HA/)N FlHE) g I 45 58
Fig. 4. Construction and identification of Ptger3-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Ptger3 gene and

the construction of Ptger3-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping.
B: Genotyping of WT and Ptger3-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and

Ptger3-N-HA mice by Western blot. NS: non-specific.
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%A PCR J7E% € T Ptgerd-N-HA 4[5
TNRMEEE AL, B AR R B vk B, Ptgerd-N-
HA 45 & 7 /)5 B, (Ptgerd-N-HA™") {4 — 4% 500 bp
1) HA 2671, 1 WT ZNR R A —2% 853 bp [ WT %
i (K 5B). ATt — PiE it Western blot J5 v A5l
Ptgerd-N-HA™" Al WT /]y IS i 506 41 g HA (1)
Fik, S5 RE S5C iR, fE Ptgerd-N-HA™" /N
A HA & H, 1 WT /N R A ARk 2 HA B2 g RIA
DA |- 45 511 B Ptgerd-N-HA F5%5 /N R EE KT
2.6 Ptgdr -N-HA/MREFE B L E R HAKRZ R

/NG Pegdr ZERIAE T 14 55 Jetafk b, A5 2
MHME T (1~3 187), #4if4 X CDS (123~1 196) {E 4k
BF 1 BAMNET 2 208, 4hY DP1 524k, R4 sgRNA
BESEPR BT BRI, R FF Prgdr JE R S MG %00
TS 1 AR T1E D9 sgRNA 4B 57, HA bR
NAEFT B AR IR 238 — AN A0 B 7 1 RS 46 % Y ¥ 2 /i
(K 64).

e ATH PCR 7774 % %€ T Ptgdr-N-HA 24 &
TN RO R R Y, BT B R i FE UK B R, Ptedr-
N-HA Z& & T/ R (Ptgdr-N-HA ™) 45 — 2% 738 bp 1]
HA 27 Ml— 2% 683 bp [ WT %47, WT /MR AH
— %% 683 bp ) WT 2&45 (& 6B). Tl —Hmid
Western blot 77 7 44 ] Ptgdr-N-HA™™ A1 WT /s i I
JiE B WA i HA 3Rk, g5 Rl 6C frw, 1E
Ptgdr-N-HA™ /N HA 447, 1 WT /MR Ak
Kl 2] HA 35, R, fE8EE T BT IRk
FEES, WTRSHSARE AR SSREIRES
fFFIA 5. ik 45 B30 B Ptgdr-N-HA #5325 /N B A4
R
2.7 Ptgdr2-N-HA/NREFE B FE R HAKRER

/NER Ptgdr2 FEROE T 19 55 de otk b, 4
3MNAME T (1~2 644), ZiiE[X CDS (254~1 402) R
HHNRT 32 b, 4k DP2 524k, #R#E sgRNA #
SR BT IR, &5 Prgdr2 3 N 3 R 4G % 15
THHEE 3 MR TAEN sgRNA BE 55, HA bR284d
NAEFT B A R 58 = AN A0 B 1 B S 46 % Y ¥ 2 T
(K 74).

126 ATH PCR J7iA %€ T Ptgdr2-N-HA &
TN BRI RY, BN B AR R UK SO, Ptgdr2-
N-HA 244 77N (Ptgdr2-N-HA™) £ — % 699 bp 1]
HA k71 fl—2% 681 bp [ WT &7, WT /MRHRE
— %% 681 bp 1) WT % (18 7B). A8t — it
Western blot 757 =44 I Ptgdr2-N-HA™ F1 WT /N i

565

fis BN HA Rk, 4R K 7C i, 18
Ptgdr2-N-HA"" /R i 5 HA 4745, 1 WT /N p
AT 2] HA RIE. DL 45508 Ptgdr2-N-HA #x
25N R R L)

2.8 Ptgir-N-HA/N R B FH B & R HAKRZA

IR Prgir RN T 7 5 F etk B, 52
MHMEF (1~3 334), 4ah[X CDS (296~1 543) 7E4b
BA 1 BANET 2 20, gtd IP 24k, M5 sgRNA
BEE DR B BT S ), af B Prgir J DR B 53 EC 06 55 AL
THHEEE 1 AR TAED sgRNA #E55, HA FREsd
NTEFT SRR 26 — AN 4P B I 46 %5 0 1 2 1
( K 84).

T ATH PCR 7715 % 58 1 Ptgir-N-HA 4l &
/N BB DALY, BN W R LUK B 7R, Pgir-N-
HA 44 7/MR (Ptgir-N-HA™) 124 —2%& 600 bp (1] HA
Sk, T WT /N —2% 582 bp [ WT 25417 (B
8B). t— M, AT L Western blot J7 % 6
Ptgir-N-HA ™" FI WT /) &I Jis 5 W6 40 i v HA (3%
%, 45 R 8C Fian, 1E Prgir-N-HA™ /N A
HA 5 126707, 1 WT /N R ARk il 2] HA 5 F3R0A .
PA b 25 R 15 ] Ptgir-N-HA FR%5 /N A ) o
2.9 Ptgfr-N-HA/NRER B K E RHAFRZ A

INER Prgfr BT 3 SR etk b, 53
MNIMNEF (1~4 414), ZwfGX CDS (300~1 400) 74k
BF 2 FIAMNET 3 200, Yahd FP 24k, 4R sgRNA
AEE DR B TE IR, IR Prafr B [N B Sl 4f % 15
THIITEE 2 MR TAE sgRNA BE £, HA FR2E4E
NTEFT RE AR 5 AN A0 B B U 5 1 2 [
(1 94).

HEATH PCR L% E T Ptgfi-N-HA & &
TN BRI BE DR AL, BRI OB S i HL VK 2R, Prgfr-
N-HA 244 T/ (Ptgfr-N-HA™) 5 — 2k 705 bp 1]
HA 2% fil— 2% 793 bp ) WT 277, WT /MR AH
—2%& 793 bp 1) WT 4717 (&l 9B). FA1idt— Pt
Western blot 77 7% k& | Ptgfr-N-HA™™ F1 WT /) i I
fis B AH i HA Rk, 4537l 9C fok, 1E
Ptgfr-N-HA" /Nt HA 46747, 1 WT /MR
farill 2] HA Fik . DL 25 5L B Ptefr-N-HA AR%5/)N
2.10 Tbxa2r-N-HA/\FZFEKL 2 R HARRZE]

/NER, Thxa2r F=RGL T 10 S8 R d A B, G5
4 NINET (1~1 949), 4af[X CDS (457~1 482) 7E4b
BT 3MINET 4 F, gwmig TP 324k, H4E sgRNA
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A Ptgerd c 1WT-F . === Homology arm
Wild type allele xon1" 5" Exon2 xon3 l Coding region
— o Exon
6
WT-R I HATag

Ptger4-sgRNA: TCCGGGGATGGACATGATGG

Targeting vector

Y P Y D V P D Y A
HA Tag

B \@" Ptger4- C Ptger4-
WT N-HA** kDa

& wr N-HA**

«HA Tag (500 bp)
Bractin | o s ———— |42
<+WT allele (853 bp)

& 5. Ptgerd-N-HA /N R 2 J2 % 52
Fig. 5. Construction and identification of Ptger4-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Ptger4 gene and

the construction of Ptger4-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping
B: Genotyping of WT and Ptger4-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and

Ptger4-N-HA mice by Western blot.

A Ptgdr
WT-F === Homology arm
Wild type allele Exon1 > Exon2 B Coding region
I _—
< Exon
WT-R | HATag

Ptgdr-sgRNA:CTTCCAGTCAGACGGGACAA

Targeting vector Exon1 E>A'

Y P Y D V P D Y A
HA Tag

B Ptgdr- C Ptgdr-
i WT N-HA*- kDa

W wr N-HA*
NS
B-actin |- -— |—42

6. Ptgdr-N-HA /| R A4 7 1% 4 o
Fig. 6. Construction and identification of Ptgdr-N-HA mice. A: The schematic diagram for sgRNA targeting for the Ptgdr gene and the

construction of Ptgdr-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping
B: Genotyping of WT and Ptgdr-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and

Ptgdr-N-HA mice by Western blot. NS: non-specific.



PP vESE: A5 IR 2R SR HARRZS /N UK 55 58 567

=== Homology arm

A Ptgdr2
Exon1 Exon2 WIF  Exon3
Wild type allele EXon1 Exon -> xon Bl Coding region
| | -
< Exon
WT-R I HA Tag

Targeting vector Hf;F Exon3
— 1 - —
T e
HA-R e

Y P Y D V P D Y A
HA Tag

B « Ptgdr2- C Ptgdr2-
N N-HA*- -

WT allele (681 bp)

vl T
HA Tag (699 bp) oo
_ B-aCtin ------ _42

& 7. Ptgdr2-N-HA /| B4 2 J % 5
Fig. 7. Construction and identification of Ptgdr2-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Pzgdr2 gene and

the construction of Ptgdr2-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping
B: Genotyping of WT and Ptgdr2-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and

Ptgdr2-N-HA mice by Western blot. NS: non-specific.

A Ptgir
WT-F === Homology arm
Wild type allele ~ =>  Exont Exon2 l Coding region
_6 - EXOn
WT- I HATag
Ptgir-sgRNA: ATGAAGATGATGGCCAGCGA
Targeting vector H/;FExom
—— E
———————— R
________ HA-R
SlgTATCCGTATGATGTGCCGGATTATGCGatggecagegatggacat
Y P Y D V P D Y A
HA Tag
B ‘\@‘ Ptgir- C
N N-HA**

B-actin

8. Ptgir-N-HA /N R [ % 5
Fig. 8. Construction and identification of Ptgir-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Ptgir gene and the

construction of Ptgir-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping
B: Genotyping of WT and Ptgir-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and

Ptgir-N-HA mice by Western blot. NS: non-specific.



HEPR2ER Acta Physiologica Sinica, August 25, 2021, 73(4): 559-570

568
A Figir WT-F, === Homology arm
Wild type allele Exon1 > Exon2 Exon3 I Coding region
— _<_-. - Exon
WTR | HATag

Ptgfr-sgRNA: GTTCATAGACATTGTTGTGG

Y P Y D V P D Y A

HA Tag
B « Pigfr- C Ptgfr-
W wr N-HA*- WT N-HA*  KDa
P M HATag (705bp)  HA 42 s

B-actin | AP SN EEPENP [ 42

WT allele (793 bp)

EI

K 9. Ptgfr-N-HA /) R 22 2 %5
Fig. 9. Construction and identification of Ptgfr-N-HA mice. 4: The schematic diagram for sgRNA targeting for the Prgfi' gene and the

construction of Ptgfr-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the genotyping.
B: Genotyping of WT and Ptgfr-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macrophages of WT and

Ptgfr-N-HA mice by Western blot. NS: non-specific.

A Tbxazr
WT-F, === Homology arm
Wild type allele Exon1 Exon2 " Exon3 Exond l Coding region
I N 6 — Exon
WT-R I HATag

Tbxa2r-sgRNA: CGTCAGGCTTAGGAGCCATG

HAF,

Targeting vector — Exon3
_E
P
,,,,,, ’ HA-R
éfi;TATCCGTATGATGTGCCGGATTATGCGtggcccaa{é-g.EéEéTc':
Y P Y D V P D Y A
HA Tag
B & Tbxa2r- C Tbxa2r-
¥ wr N-HA"- WT N-HA*  kDa

- B-aCtin — = — _42

WT allele (594 bp)

Bl 10. Tbxa2r-N-HA/N A4 EE J %5
Fig. 10. Construction and identification of Tbxa2r-N-HA mice. 4: The schematic diagram for sgRNA targeting for the 7hxa2r gene

and the construction of Tbxa2r-N-HA mice targeting vector. WT-F and WT-R, HA-F and HA-R primers were used in PCR for the
genotyping. B: Genotyping of WT and Tbxa2r-N-HA mice using tail specimen DNA. C: HA protein detected in peritoneal macro-

phages of WT and Tbxa2r-N-HA mice by Western blot.



VAP PSS ATSI IR SR HARRZE /N R 45 5

SO R A BT E R N, B ThxaZr JER S8 3 NAM R
TN sgRNA ¥ p5, HA PREENAEFT R 1 2R
NN TR RS T2 00 (B 104).

1 e BATH PCR J7 i % 52 7 Tbxa2r-N-HA 7%
AR BB AL, B EE HYK 2 7R, Tbxa2r-
N-HA 244 77N (Tbxa2r-N-HA™) 5 —2%& 622 bp [f]
HA 2647 F1—%% 594 bp () WT 2645, WT /NR A —
% 594 bp (1 WT %77 (I 10B). A3k — 5@t
Western blot 75246l Tbxa2r-N-HA™™ F1 WT /NI
Jis ELEAH R HA [R0E, 45 5R K 10C Frow, 1E
Tbxa2r-N-HA™ /N A HA R [ 4005, 1 WT /)
B AN 2 HA 3Rk, DA_E&5 B Tbxa2r-N-HA
BRI B ST o

3 g

K “ N3k 77 A CRISPR/Cas9 AR, L9
Tl Al 21 B 28 S A O B A, i (R YR A ) O 0B
HA F5%5 7 514 N T 51 I 35 52 1R 5 IR 2 1 4 )7 41
2T, MIEERT AR R SR HA AR /N R A%
SETIX 9 FHHTFIIR R Z AR /NR IR AL, FEAE
AL/ BRI IS s E W 240 i A 36IE T HA SR I RIA

B AI R AN — R EEW /N T HRRE D
Ji, FENUARI RN, FER. JOE. O I PA S R
G PO AR BRI N R E B ARmEE
$4KR471 28 24 (non-steroidal anti-inflammatory drugs, NSAIDs)
AT COX-2 1k #8401l S AL I R b 1 Js 2y v FH 156 BH
RIBIIR AR S 5 R B4R . (HECOREZ
(I PR 25005 R B, K 91 Al A NSAIDs 5 COX-2 i%
PR A1) 7] 2 BH S5 18 i I R I R AR T LR, L
UNFG IR O Sy TS o R U 1 S e 2
M FEWEHR R T RIFR R TS 5 IR 2 5
PE, DRI ) 5 B R SR 35 IR BN S A4, Ok
/b Bl O 1A B IR P N T — 14X NSAIDs 254
M EEG LT " TR R ZAEET G &
FIFRICSZ AR, S5 RIRR R M 5 80— B3 IF s
FPEPUA, XA L) T2t SRR . 9
T 9 R 3R B2 A AT G 40 B f) R T8 AR e 1,
I b E VR AR G 25 5 50 B, BT ARRATTIE AR
I s 150 40 L e DI s 25 /) BRRA T A2 75 )

TEIX TR T, BT R AR 28 /N BRI 8] I A
[, 4 LFRr% /N (Ptger3-N-HA. Ptger4-N-HA #iI
Ptgir-N-HA) C. &5 2|4 & 7, 1AL EF R 5RE
T (Ptger]-N-HA. Ptger2-N-HA. Ptgdr-N-HA. Ptgdr2-

569

N-HA. Ptgfi-N-HA Al Tbxa2r-N-HA) ; 4% &1/
BIFI IR = S ARt 444 HA #5ic, Western blot HfE
Rl 2] HA | E P RIE, A stig g, ik,
AT F DR B 5 W 40 g vh 1 B 1 AR B SRIE
T HA FRZEHTHT B B R S AR/ A G, XN TE
EANAME BRI RE SRRt T AT LA,
wr, AT DAFE /N R AL e AR, X HA ARas
it Western blot 55 77 VA @EAT RN, 1 AR T Z1 IR 2=
SEARAETIR IR B A4k, P g R ) L DA %
TS A . teah, FRATAT ARG HA FR25 )
A MR 22 52 AR /) BRUPE AR 3 B30 g B 00 I 4 20
TV R, @I HA bric BRES SR W oR 7 51 R 2% 5244
[PZIE 5 AT LARIH HA br28E A e R P ikt
AT AT IR 2 52 M B B I S e SR pTE DA el &%, 3
I SRR R BEA R ES . AiYIRER%
PARE e P P AA I S5 =t BT FRATT X TR AT ) JR) PR
Mo ARRAEA 9 Pl 51 i 2= 52 44 A I ZANRe e PR )
AT, AT AT B 2 AR M HA AR5
ept gt g, BOE R bl i g% T E
i N EH, Western blot £l HA #3258 H R IA T 4,
AJ AR 78 73 i 30 0E HA bR 10 51 i 32 2 AR E i I
BV

B2, AW FE T 9 M HA bR
IR ZR 32 AR /N B, AT Ll HA FREEXT A2 IR 2%
ZARRIFRIE . A UL S E A S AT AT, T AR
FZARBIAE OCHIE TSR AL T RO B AR
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