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VIR Oy A BR A ] (455 : NM-KO0-190402) , fir f5
/NER 81415 5E 14k CSTBL/6), 7E SPF 2430 ¥) b il
Fr LI o LB SR AAF LR BE R i PR 2 B
FEIT Bl ) 5L 5 48 B 2= B3 2 it UE (49 5. PZ-2023-
035),
1.2 EFEiKF 2 x HotStrat Taqg PCR Master Mix ,
Gelred #Z B4 #} 100 bp Ladder DNA Marker It H Jb,
S AR R R A IR W) (5245 : MT205 \EL108 |
MDI112) ; 3 Jg ¥ Agarose 4 H 1% [E BioFroxx /Y )
B2 : 1110GR100 ) 5 /) Uk T 240 i 4 15 v B TR
RN A R B A PR A 7] (585 :7211011) 55
x Evo M-MLV RT Master Mix £12 x SYBR Green Pro
Taq HS Premix W 5 #f B SRk A= ) TAREA PR 7
B9 : AG11706 \AG11701 ) ; It F 5 | 49y ) e 38 1 26
Yy (B0 By A PR 745 i 5 B-actin HTAANE B 3% [
Affinity 23] (585 :#70022) ; TREM2 HTiR M H 52 [H
Abcam A ] (45 + ab305103 ) 5 AR 1 480 1 4y it £
WEAIL AR 1gG (H + L) U S A P A B
SEAILIAFEHUNR 166 (H + L) 1 5 50 =18 A= P14
AR BRAF] (525 : SA00001-2 .SA00001-1)
1.3 FEMHFEHEE PCR Y HMUIEA FEAR
A fir B2 A BR A H s R E U F A [ Ep-
pendorf A ; ZOGE it PCR AU B HIEHA SR A
A PR Z2 D REK LUK I B R RE
FHZA R F] 3 Tanon 1600 £ 51 42 B ShEEKE &5 53
MRS B FiERERSATIRAH .
1.4 Fik
.41 TREM2™™ K& MAXEEF  FH
CRISPR/ Cas9 ¥ ARIEFENE MR TREM2 KL A (1) 4h 1
T2 ~3 XUk, F RSN S 1 5 H bR DNA J7 31 B AR
B ESE RNA 5| 54> T (single guide RNA,sgRNA) 5
Cas9 mRNA JEA 5 03 4 81 C57BL/6J /N K
URrh RS OIS AR BE CSTBL/6) MEVE/IN UM I, 3R
i+ FO Q2[5 R BR /N B, O A R gt AR Y
TREM2 ™~ /INEL, ¥ FO ARk U S [ B 4% ) fE B3
BEL s 3 T A%, 88 FLAVNRT . sgRNA FE3)
i 7. gRNA1, CGCTATGCTCCCTGCACTCCTGG;
2RNA2 , CTGGCAGTGACTGCGGATGGAGG,, #4 3%
L 1
1.4.2 TREM2™'~ R AR A K7
1.4.2.1 [EHZ DNA 20 FrE/ e 2 i
I, BTN B RERZ 0.3 ~0. 5 em, B T-JC DNA §5
Ry 1.5 ml EP & A SO wl BRI A (T
75 :10 ml Z&48/K #5550 pl 5 mol/L NaOH 4 ul 0.5

Wild type allele

Knockout allele

B 1 FIMA CRISPR/Cas9 RGiAk TREM2 ERF K
Fig.1 Strategy for knockout of TREM2
gene using CRISPR/Cas9 system

mol/L pH 8.0 EDTA %4 , #fi {& B TT 2K, ¥4
S FEM EP A 95 °C HL HVIE R I i
30 min, 75 2R R, MR A IMA 50 wl R
i B(BC Ty : 10 ml Z&848 /K& 400 pl 1 mol/L pH
8.0 Tris-HCI %5 ¥ ) , P 163 € 4 % fiff H: 72 43 1 50
3000 r/min 5.0 5 min, W B 35 W /E 7 DNA £
B, #:47 PCR 414 | )i

1.4.2.2 PCR Y MBS ¥ ¥y i@ A=) (%
BO MDA RRAFG B, 51 W3R 1, PCR P73
SRR R 12.5 pl 2 x HotStrat Taq PCR Master
Mix,0.8 wl 514 (P1, P2, P3),2 ul DNA #i#y,
ddH,0 #hZF 25 pl, PCR P IEFEFIF ; 94 °C FiA
3 min ,94 C 7530 5,58 °CiB k30 s,72 °C ZEff
1 min,35 MEFHEL,72 C 5 min & -0,

&1 TREM2 MNREELESIMFTI

Tab.1 Primer sequences for TREM2 mice gene identification

Primers Sequences (5'-3") Primer types
P1 CTCACGGGCAAGCTCATAGG Common

P2 TGGTTGGTGCACAGGTATGT Mutant

P3 TGCTCCCATTCCGCTTCTTC Wild type

1.4.2.3 Isliseic @k 60 ml 1 x TAE ZZipik
A 1.2 g JEARHERE A1 5, B T b h s
W3R, AR E W], R A, A 6 pl
RETR YL RL, R AR08 S TR 5T W VA S 24 A FEL T AR
(I AS o 30 min S EE [ f5 , 4K 2 HLUK AL , DTG 25
H/ NI EERE , O TR Y, LA 3R A
PCR ¥ 34 7=y 10 wl, Wi fL A A 5 ul 100 bp
DNA maker, 5 & HLE 95 V B JKESE S 1 h HLIK
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SRR B E T 5 IMNIUR R G A IS iE 5%
SR, /N B SRR Y

1.4.3 JRMRFERARSH KN RNES
YBCHS , 4 B BRI F SR AR LR, 5 LT ATLBESS b o
/NEUMAERS 2 15 ml B0, INASF & PBS B2,
THICTS ml 048 IS5 /) BRI 2 200 1 O3 5 T
MW - PBS - KA B =1 2 1 - 1M
BRI I IR 30 BE I ARG 048, Bl 1k R T, 2 200 1/
min B0 30 min K B0 5 R (B ) BAGH
B0, I PBS HAE B, I L AT AN A i A
Z 4l i ( peripheral blood mononuclear cell, PBMC)
JFE /N, 2. B A L2 2 4 B
b BRI B K, AR AR BT T — /N 1, R
TIRAEBRR D &, B 520 85 BBk, I8 B I 16) 9
A, AU /I BRI ks e it A B it 2125, ] PBS
LR, T 1.5 ml EP 4, - 80 CAifff, 18
ERCE £ Lk (o

1.4.4 % 8f 3¢ % 2 & PCR ( quantitative real-time
PCR, qPCR) #& M| s R 21 2% + TREM2 ¢ mRNA &
RKF FREUEFAE R (wild type, WT) } TREM2 ™/~
NGO i R BR LA S it 4121 2 50 mg BT 1.5 ml
EP 4 1 fF 8 5 R ] TRIzol 42 MU 415 RNA, %
P ARG RNA. A e B8 A0 B 8 305 2 3% 35
&F RNA 0056 5858 oDNA, i 9 E & PCR AN

SYBR Green .cDNA F18| #1147 PCR ¥ #¥ ) i . DA
B-actin VE NN, R 2785 Sk AL H 0 3 KRR X
Fikiw, PCR 5| Wp 50 , TREM2 ; i 5'-ctg-
gaaccgtcaccatcacte-3 ", s 5'-cgaaactcgatgactcetegg-
3';B-actin; [ ¥ 5'-TGAGCTGCGTTTTACACCCT-3",
T 5 -TTTGGGGGATGTTTGCTCCA-3'

1.4.5 Western blot # M| /)~ & 48 4% vA % PBMC
TREM2 #97%& & £k K-F  FRELWT Jz TREM2 =~ /)N
SO A 6 iR DA S i 4 21 24 50 mg B F 1.5 ml
EP &1, fin A RIPA 0, A AT EE DL A
FERPHA A, e B E . A S x loading
buffer 57,100 “C /K45 7 10 min Jl T )5 2252565,
10% SDS-PAGE HiJk 4y 25 & 115 % % % PVDF Jii,
PRsE AR E A 15 min, TBST 35 VEE 3 ¥, A B-
actin(1 : 5 000) f1 TREM2 —$(1 : 1 000) ,jikF 4
CrkFEH I E 4, Y H I TBST {5 9% 3 ¥, PBS i
BE U, AT L AT/ B 1gG AL E BT SR 1gG
(1:10000), %K = RPFFE 1.5 h, TBST 3% 3
KL, PBS TEPE 1 UK, 122 R OG BUR o B A i e, >R
REMG N o Tmage J EA504T H B 4500 K BEAEL
1.4.6 pL¥eds &34 MR PE gRNAL (CGCTAT-
GCTCCCTGCACTCCTGG ) F1 gRNA2 ( CTGGCAGT-
GACTGCGGATGGAGG) 7E CCTop 3t I i Hy 10
A AT BE A E B I BE A7 AR (L2 ), BEHLZE R34~ Tl

2 FMEIREERALR
Fig.2 Predicted off-target sites
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AR A 07 i HEAT 51 WD BT, SR BUN B DNA 22
PCR §" 395 34T Sanger JUFy o 10 A>T i) i 42 132
SILE 2, 5195 A 2,

x2 BREASSIWFET
Tab.2 Off-target site primer sequences

Genes Sequences of primers (5'-3")
Msra F: AAGTCACCTCAGTCCATGCA
R: GATGCAGCACAGGAAACACA
Gm22219 F: CAGTGTGCAGTTGTGTCGAA
R: CAGGGTAAGAGCGCTATCCA
Cuif F. ATTCCCCATGCCTTGACTGA
R: CATTTGGTCTCCCTTCCCCT
1600002 K03 Rik F: GGTTCTAGTCCCTGGAGCTG
R: GAACTGCCAATTACCCCTGC
Dis312 F: ATGTGGCTTCCCTTGAGTCA
R: CCCCAATTTCAAGGCAGCTT
Gm28214 F: AAAGCTGGTAGAGGGGCAAT
R: AGGAGGTGCAGCATCTATGG

1.5 %it=4b38 K GraphPad Prism 10 {4
T8l o BT A S e v 18 2 B il , Bt LAY 50 = A
M2z (v = s) FRow, LA LR IS, REAS ¢ K 30,
P <0.05 AERAGIFE L.

2 HR

2.1 TREM2” " NEHHERLETE ¥ sgRNA 5
Cas9 HJIR & W) AT 4 A CSTBL/6] /)N B 32 K O
o, AR FO AR/INER . B AR ZNER 2 8 5% B 4 R B
DNA, 55| ¥ Wild type, Common , Mutant i 47 PCR
SN, $5¢ I 38 520 B e B e S FL UK A BT A5 . 48
TELEA BN AN G ) 415 bp Z5a17 1/ BRI R Y Sy
WT A {4734t 449 bp 4547 19 /) BRUAE A 2 Oy
TREM2 =/~ ;37344 415 bp 1 449 bp SUEH B/ R
FERAh R G, WA 3,

2.2 TREM2 /'~ INE 44 th TREM?2 i mRNA &
KAKE @S qPCR Gl TREM2 764N [F] 41 21 i1y
mRNA KKK, 5 BR, 5 WT /N EAH L,
TREM2 =~ /NELH9.O I R 2H 21 TREM2 1) mRNA
IRk KT R (P <0.01), g it Jili 44 218
TREM2 () mRNA Skt 28 TR (P <0.05),
SRR S ES R—3 WK 4,

2.3 TREM2 '~ IZNRZHL LK PBMC f1 TREM2
HEBRIE/KFE 81T Western blot #5:l] TREM2 7E
AFHZL LK PBMC Hr 8 R IR K. S50
R, 5 WT/NEAEE, TREM2 ™~ /NERZH 40 1)} PB-
MC Ht TREM2 8 [ 5 KPR (P <0.01)

bp

500
400
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200
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3 MRERBEELR
Fig.3 Mouse genotype identification results
Only 415 bp bands were amplified in lanes 1 —3. They were identi-
fied as WT mice; Lanes 4 — 6 amplified 415 bp and 449 bp double
bands. They were identified as heterozygous mice; Only 449 bp bands
were amplified in lanes 7 —=9. They were identified as TREM2 ™~ mice.

Lane 10 was a blank control.
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TREM2 g mRNA FKix7kF
Fig.4 mRNA expression levels of TREM2 in different
tissues of WT mice and TREM2 =/~ mice
*P<0.05, " P<0.01 vs the WT group.

SR KR -8 f o] DLk — 25
TREM2 ™"~ /INERAB G2y, DLIAL 5

2.4 FREBGLAIGE AR gRNAL J3 51 S50 i 40
{3 f5 40 °F : Msra, 5'-TCATCTGCTCCCTGCACTCCCGG-
3’5 6m22219, 5'-CACAGTGTTCCCTGCACTCCTGG-3'
Ctif, 5'-CTCTTTCTTCCCTGCACTCCAGG-3', R ¥
gRNA2 J3 8] 0 4 i #0057 55, 40T < 1600002KO03 Rik: ,5' -
CCACCATCCGCAGTCACTGAACC-3'; Dis3i2, 5'-CTG-
GAAGTGACTGTGGATGGGGG-3' ; Gm28214, 5'-CTGC-
CAGTGACTGCAGATGGTGG-3', Sanger | ¥ 4% 5 32
B TREM2 ™~ /NGRBEA 7= O, DR 6,
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Heart Brain Thymus 150
WT TREM2"  WT TREM2"  WT TREM2 ku = WT
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TREM2 35 & TREM2
g
B-actin 43 g ~ 1.0F
5
Q
Lung / PBMC £ é
WT TREM2"  WT TREM2 ku § S sk e ok o o o
TREM2 35 =
~
B-actin 43
Heart Brain  Thymus  Lung PBMC
E5 WT/NRH TREM2 /'~ INRARRAL S TREM2 HE A FIAKE
Fig.5 Protein expression levels of TREM2 in different tissues of WT mice and TREM2 ~/~ mice
**P<0.01 vs the WT group.
Msra
Gm22219
Cif
1600002K03Rik
Dis312
Gm28214
E 6 Sanger JlF4R
Fig.6 Sanger sequencing results
2% y [8-10]
3 Wi 48 AR HH B DR 0
N TE

TREM2 J— /Ml H o S S e 45, 2 2EAE R
RN L AR LR PRAR A | A 8 R R P AY
TR, Je— P T RFRIRAE /N A A
BESLIE A, 255 PR /N I o 4 S P 5 A e
N TR I RE . 324 O 1k, MR 2 1k
frAe B TREM2 5 ] IR 2 R0 | 22 Ak B A A Al

FHISE T TREM2 LD BRI 0 £ 2158 T
J Uz WSS, TREM2 (3800 nT LAYR 1 4 58, 900 9% 1
A B TR P A AR AN AR A R TR TR 4
TEHIAE WA o A BT JR 9 B P, TREM2. (19
ALy Y B v B 2o N B 8 = ] 2§
INE R AU P I S B g e L TR
H, TREM2 Sl [ Jin ) 98 5 B 1 -4 i) 1 B W5 240 i
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M2 Ak, RIS 1 s A0 T T e A
A, TR T %0CH 40 i i 1E 4 ShaE ™ o eIt
PERG R FR H, TREM2 @ BRIE BR T COG1410 (—
Fft TREM2 34 2h 7)) i 1l 5 2 770N 58 Joi 40 B AR 2
B2, COG1410 ) #h 2 LA 37 4E H . TREM2 #E i
T, TREM2 80 v Re 2308l 52 45 Bz i o )i () 4
ZEETY o AR X BB OL T, TREM2 4 5 B
S5 S AR AL, TR S, AT
REF I FEGR KSR IENA R, RAFA AT R IIEH

CRISPR/ Cas9 4% A J& — 3 K 4 45 7 32, 1 H
Cas9 LR sgRNA — 29l 3 3% I 41 e, sgRNA
515 Cas9 % 2 il 1) 5 P4 4 b ) 5 5 07 B, I 1 fi
Cas9 7EIZA &) E) DNA Xk, 20 s 5 9)E) 4:
() DNA Wigdit, o] Lo | A S8 A%, M 52 B 32 P )
B Jl A SR, SEBU SE R RS B s e A AL
G5 AR LA m e RN RS AR
R ST, S 3T AP R A W) 2 R R 2 40
HRIEMZ—, FEFA 5 C 2 A frRF
MR ZR AR S i 3R AL T RIT AR A Pl 2K
BT 1A i AR I MRS B 3f e
H3 4 TREM2 Gene 1D (83433 ) /Bl IE K41 5 (=
B BB TREM2 SR8 5 M, IR IE sgRNA
BT BRI L K TREM2 FEP (R 2540, e B A 7 2 ~
3 A i R X 8, Rl CRISPR/Cas9 £ A i Bk
TREM2 3 [H LI3ASE TREM2 =~ /NEL o

Zi LR BT X TREM2 ™~ /N R #
AT T AN A R ST T — b AT Y S R AR
WeE T, I d qPCR  Western blot 7 Sanger jllf >
S3HT BAIE TN RS RLEAL AAS E P, AT TRk R
AN RIS A 7 S Ak sh A R e

Hg R
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Construction, breeding, and gene identification

of TREM? knockout mice
Huang Rong'”, Zhao Xinxin'?, Xue Hui’, Zhu Mengjuan®, Tu Jiajie’, Wang Xinming'">
('School of Pharmacy, Anhui Medical University, Hefei 230032;
*Dept of Pharmacy, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 ;
*Institute of Clinical Pharmacology, Anhui Medical University , Hefei 230032)

Abstract Objective To construct triggering receptor expressed on myeloid cells 2 ( TREM2 ) gene knockout
(TREM2~"~) mice using CRISPR/Cas9 technology, to breed TREM2 ™'~ mice and to analyze the genotype of
TREM2 =~ mice. Methods CRISPR/Cas9 technology was used to selectively knock out exon 2 — 3 regions of
TREM?2 gene to construct a TREM2 =~ mouse model, and the genetic background of all mice was C57BL/6J. Poly-
merase chain reaction (PCR) was used to identify the genotype of mice. Quantitative real-time PCR (qPCR) and
Western blot were used to detect the expression level of TREM2 in major tissues of mice, and the authenticity and
scientific nature of PCR identification results were verified from mRNA level and protein level. According to the
sgRNA sequence, the possible off-target sites were predicted on the CCTop website, and the tail DNA of mice was
extracted and amplified by PCR and then Sanger sequencing was performed to detect whether there was off-target
effect in TREM2 =~ mice. Results TREM2 '~ mice were successfully constructed by CRISPR/Cas9 technology,
and the mice were genotyped. The results of agarose gel electrophoresis showed that the mouse genotype with only
415 bp band amplified was wild type (WT), the mouse genotype of the 449 bp band amplified only was
TREM2 =~ , and the mouse genotypes amplified with 415 bp and 449 bp double bands were heterozygous. qPCR
results showed that compared with WT mice, the mRNA expression of TREM2 in heart and brain tissues of
TREM2 =~ mice was down-regulated (P <0.01) , and the mRNA expression of TREM2 in thymus and lung tissues
also showed a downward trend (P <0.05). Western blot results showed that compared with WT mice, the protein
expression level of TREM2 in heart, brain, thymus, lung tissues and peripheral blood mononuclear cell ( PBMC)
of TREM2 ~'~ mice was reduced (P <0.01). Sanger sequencing results showed no off-target effects in TREM2 ™'~
mice. Conclusion TREM2 ™'~ mice are successfully constructed and bred, a reliable genotype identification meth-
od is established, the genetic stability of the mouse model is verified, which will provide an important genetic ani-
mal model for the study of TREM2 gene function.

Key words triggering receptor expressed on myeloid cells 2; CRISPR / Cas9; gene knockout; polymerase chain
reaction ; agarose gel electrophoresis; genotype identification

Fund programs National Natural Science Foundation of China (No. 82104185) ; Natural Science Research Pro-
ject of Anhui Educational Committee ( No. 2022AH051153) ; Natural Science Foundation of Anhui Province ( No.
2008085QH400) ; Open Project of Key Laboratory of Anti-inflammatory and Immune Medicine, Ministry of Educa-
tion, at Anhui Medical University ( No. KFJJ-2020-03) ; Scientific Research Project of Anhui Medical University
(No. 2021xkj148)

Corresponding authors Wang Xinming, E-mail: wangxinming@ ahmu. edu. cn; Tu Jiajie, E-mail; tujiajie@ ah-

mu. edu. cn



