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o | %%@’Ef’%ﬁ?ﬁfim(polymeraw chain reaction, PCR) X
R 2 R R BT 25 58 |, 3l 3T Western blot M HE FH 7K A3 =X
AR A0 HEAKSE I LASRUE . SR AT N T
Terb BE IR # Bk /N BB R T 4R 15 B &S o it A PEIR A Terd JE
A (Terb™) F4 A F (Terb™) BliA T (Terb™) = Fp2A
A, Western blot 23 BT 45 F SR Terb™ /N AL ZUREA
KM E] TCRB & H W RIK . WA AR R R E Terb™”
ANEAR L, Terb™ /INEUAM LI Jaf BRLIE T CD4*F1 CD8' T 44
P K W b T Terb™ /NP LA 335 CD4TFI CD8' T
40 i Jf B CD4Y/CD8" LU W W BEAR . &5 Wi T
Terb™ /B, TR ATRTE A B S50 0 9 SEAIL 1 SOV AR 254
A ST AR LSS S AT

KHRA T 40 B 6% ; TCRB 85 H ; CRISPR/Cas9 5 3 [A] i [ 5 5
RIS 5 v =X AR

TR (IR AR S5 ) #R1R%8 (OSID) :

Mechanism of Baiziyangxin pills in alleviating ischemic myocardial injury

through regulation of PI3K/AKT signaling pathway
ZHANG Xiao-fei', SHI Ting-yuan®, CHEN Xue-yan®, ZHU Zhong-ning’, MA Ru-fei*,
FAN Huan-fang’, SU Su-wen’, MIAO Qing-feng’
(1. Experimental Center for Teaching, 2. School of Public Health, 3. School of Basic Medicine, 4. College of
Forensic Medicine , Hebei Medical University , Shijiazhuang 050017, China, 5. The First Affiliated Hospital of
Hebei University of Chinese Medicine , Shijiazhuang 050011, China)

Abstract: Aim To investigate the protective effects
of Baiziyangxin pills (BZP) against ischemic heart dis-
ease and explore the underlying mechanisms. Meth-
ods An ischemic heart disease model was estab-
lished in mice by coronary artery ligation. Compound
danshen dripping pills were used as a positive control.
Following drug intervention, myocardial injury mark-
ers and related molecular mechanisms were assessed.
Results

jury induced by coronary artery ligation, indicating a

BZP significantly attenuated myocardial in-

clear cardioprotective effect. This protective effect was

mainly mediated through anti-oxidative stress and inhi-

bition of cardiomyocyte apoptosis. Further mechanistic
studies confirmed that BZP inhibited cardiomyocyte
apoptosis by modulating the PI3K/AKT signaling path-
way, thereby alleviating ischemic myocardial injury.
Conclusions BZP exhibit significant protective ef-
fects against ischemic heart disease. The mechanism
is closely associated with anti-oxidative stress and anti-
apoptotic effects mediated by the regulation of the
PI3K/AKT pathway,

Key words: ischemic heart disease; Baiziyangxin
pills; apoptosis; PI3K/AKT signaling pathway; myo-

cardial injury; heart function
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TEAT AR MESI ) L T 53 o Fyd PSSR, Horp
af T 20 L i E A i 90%% , 2 T A S5 1 2 2k o B T 4 i 52
P T ST 2B L4 155 5% , 0 FHE DU 575 4 3 0 T 440 O 32
op T AR AR S R T I SZ 4K (T cell receptor, TCR) 1) a5
FBEERSE . TCRJ& T AR A BTS2 K, % LU SR —
RRAIE AL, W TCRofE R TCRP 38 1 AR LA HESS £
7 aBTCR. TCRa A1 TCRP 4 i 2 il 41 T A% 28 #4355 (V) A4
SE SE R (C) , HE 1T 5 1) 32 2 JOR R s 5 )k , A B — >
AT S A5 M AL AR 2 . afTCR B9 ZREPE 32 i 7 F TCRa
HITCRPHE N3y Vo Ml VB A5 AE . K651 ofTCR B9 22
FEPE A F B AN 2E X (complementary decision region, CDR)
W% B H U 25 525 7K (major histocompatibil-
ity complex, MHC) £& [ 2338 A HT I K DL K MHC A 25 [ 2 3
A AR BRPTE AT G . opTCRG 554 SAE TAIMIMN A 5
RS R O

A AT & I TCRB 55 (FE R G % Ky Terb) 5 1 & P45
2 B /NEREE R U P IR A ST G R S Y P
HLEI A % VIR &R o Terb JE B EER (T cell receptor B chain
knockout,, Terb-KO ) /NG Z o T 4L, 1115 5 5 A4 o T ik 22 46
JELXFHEHT OMP fY 1L 5 JE ke 28 CHE 2, fiT L CD4'T 411 i
A1 CD8T 41 it A2 S e 4K HT h R FEE AR Y A A
Terb-KO /INdE 7R TCRPFETENFTAE TR T Beli2H 4158
S A RERE A5 B4 L G040, TCR B Bk - S50 o
LB R R AR 41 AR A B T Cyelin D1 235370, STAT3
WML AL AT AR T P9 S OB 28 AL (SRR 5 5 0 e
20 i L B8] G 9 ) 2 400 ) JE 0 B A R BE PR TS Terd
FEAT R 7 THT 1495 e 22 BLLE T 20 M 9 i 2 23 R BOh AR dp 22
F G0 I v i R PR 3R 5K R A A AR L R AR TR Y N
B

N T RARZR o T AHHITE A B S siehs h A VE T, A SOF)
JHI CRISPR/Cas9 £ R HE Terb-KO /NG i 52 Terb™ 4l
B 15 RIS A R/ R A 38 BB, o AR A 7 SR A Y 23 A
DADGBAGHRRIE . AELEEERD T, FRATIRIREA th AN 24U A
SRHE AT RGN, IF 58 BRI AL R ALTPAL . 33X SL ST IS B IE T
Terb-KO /N U Rty i I AG . i sh R AR R A 1, R
TRAMIFFE Terb 3 PR (¥ Ty BE 27 e B HAE B0 9 BAL AR v )
VRS L5 X B 4 T AR AR

Pax

1 MR5FE

L1 SRIEEHM  Terb EINZR G MR/, iR VT IR SR A5 25 B
R R Rl AL, L CSTBLY6 75 35, AL 7= VR ATHIE S «
SCXK (#5)2023-0009, 15 1% 4+ (B202408080212) o 52 4 5y
PR B AR SR AT 5 LR R R S sh )8 B S e
A HUE (S : PZ-2024-012)

L2 EERF  FEUIPUTCRB Pk (32 E Abcam 23 7)) ;5L
GAPDH HU{A& CGRILFELE /R AW RHE AT IR 7)) 5/ BUibk 2. 240
L3 B CRINGE R A= 9y TR BRA WD) 5 BN e e (35
[ Genetech /A 7] ) ; Proteinase K (3 [# SigmaAldrich INTD S
P EIHRA—) ) 50. 5 mol- L' EDTA 1 mol - L Tris-HCI,
RIPA 8 1 LA W 2K TP A T 5 L S B VRIS 9% ik (1 o6
BREREVEARNT) s LA RH W DEPC K (TR ) H%
TR YL kL ECL fb 2% A& 91 & (b5 Biosharp 22 A ) ; PE anti-
mouse CD4 . APC anti-mouse CD8. FITC anti-mouse CD69 .
APC anti-mouse CD154 (3£ [H Biolegend A 7)) .

1.3 FEME JOLT R PCRALBIIN ISR A BR
oyl 38 B R KA DY Y-7C (db s — AR A B2
H] ), Tanon-1600 4= H AL BRI K115 73t R 4e (L1 K RER}
HAMAF),FACS Canto it XML (S E BD A H]) .

1.4 FHiE

1.4.1 Cas9/2t % RNA( single guide RNA, sgRNA) 2 4k #
# Trbel=Trbe2 HePRIFEE AL T4 6 S Y iR b, KK 1D
21577, Trbel BEHA — A FA . KR Trocl F1 Troe2 JEH
(25K, KE Trbe ] T Trbe2 e SR AR I S0 1 1-4 45 SR DX 4
(Fig 1), f#i H CRISPR Design T E. (http: //crispr. mit. edu/) 15
THH ] Terb JE PRUARR S PR THE AL 2009 sgRNA J7 41 (ML Tab 1) .
F51Z sgRNA J3 91 65 1k 28 B TR M T JE 68 J5G L UK i Ak 9 S A%
TR, AL X RBE TR S P S [ LB S 22/ B
114 PR A 5 e

Tab 1 sgRNA sequence information

sgRNA Sequence (5" to 3") PAM
582 CCATTCCACCATAGAAAATT GGG
382 GTATCTCTCCTCAATATCTC TGG

1.4.2 Terb” > KM 3R A KRS G Y sgRNA 55 Cas9
mRNA TR A5 I8 5 2258 TV Bl B Sk S ORI & 0 =

sk
Wild-type allele /
~—i | peee— - 7
Trbcl Trbd2 Trbj2-7 Trbc2
Z J
KO allele / v 4

%XCR[SPR—Ca |:] Non-coding region . Coding region

Fig1 Construction strategy for 7Tcrb-KO mice

Guided by sgRNA, the Cas9 endonuclease induces targeted DNA double-strand breaks at exons1-4, resulting in frameshift-mediated deletion of

these genomic sequences and Terb gene knockout.
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A CSTBLI6) /INERAZAE BN o 58 5 ) 320G B9 28 IR TG B A 44
1, B 3RA5 22 PCR A3 S B0 1] DX 3l 7 4 ik f FR 14 1O 4K
AN B FOACRA /N B S B AR R CSTBL/6) i RS,
X FARIE R BEAT PCR FIED [ 738 -0 7 437 , i ik 4507 B b
GRAF S I B, B A S s AR MR AR E 1 F ARV
AR

1.4.3 Terb” N Re9 A A %EH  Terb-KO /N R FE T SPF
PRI SIS BB o IR AN R T
22 “C~28 °C 5 M s il 7F 40% ~ 60% 35 il s R 12 h 6
M5 12 h WS SS RO AR 3 25 ST R ORI TE B /N
10~20 YK ; RBE R 35 /K AR TF 60 20 UL o T A SE86 Mkl (4o 4%
T HRE R IR KO ¥ 28k v e B KR AL P G
b JE B 2 YK, TR A T8 K TR AR FH K 5 /N BRORT ) b U]
BERIOK . B H AT IRRSHO N RRE G R iR AT R
FEI FAEMAB OIS ) AT M S o T W0 B/ BRI B
BILERE S TAE G N F TR &0 3T e BRI EL,
4 C5TBL/6Y MEYE 5 HEVE Terb 224 T /NELA 12 1Y L1755 %
TiFE. 22 RUEIRISES 2 21 do Fraegh B AR 5~7 d g a]
K BT R sl B ARk SR G, TR 19~21 d il
S5 FEARAE SE MU FLad B , T N 4 i 5

1.4.4 PCRYEZ Terb” R4 R

1.4.4.1 REDNA#ER FRU/MNRAK R 3JHBET, RE
HRBIRTBHLFEAR (250, 2~0. 3 em) , FHFEA S THRIC M)
LSmLEPE N, MENMAS L AW (F S mmol-L!
NaOH 0. 5 mmol - L' EDTA) , #i f# i 5¢ 412 % , 5 T 98 C
SR E N, FFLE 30 mine VE AL 58 MG L A S0 plL B
(1 mmol-L" Tris-HCL) , 3 B45 35, OB w4 IS IR &)
L3 000 remin™ 0> 5 min, YA 135 T T )5 28 PCR ¥4
G317

1.4.4.2 PCRYIGN 5195750 (UL Tab 2) iy F A T
W TR R A A M. PCR IR Z 25 uL: 4 5l A
Rapid Taq Master Mix 12.5 pl, S 7&K 9.5 uL, 51 ¥ 1 uL
(10 pmol* L") , B R ¢DNA 1 pL(20~80 mg-L") . PCRAYH"
4,95 CHIAE M 5 min, 98 ‘CAEM: 30 5,65 “CiR 2k 30 5,72 “CHE
4145 5,20 MEI, 98 ‘CAE 130 5,55 ‘CIE Kk 30 5,72 “CHEff
45 s, I5MEH, 72 °C 5 min & 1

Tab 2 Sequences of primers used for PCR analyses

. . Product
Primer name Primer sequence (5'—3") .
size/bp
T066370(P1)-F1 AACCCACGTCTGAAATGACCC  WT. 11411

T066370(P1)-R1 TGTCCTATCTAAGACCCCAGGCTAG KO: 717
T066370(P1)-F2 GAACCCTTACCTGTAGGGTCTCCA WT. 214
T066370(P1)-R2  AGCCAATCTAGGGGCTAGCATAG KO: 0

1.4.4.3  LENEWEEERCHLUK  BRECL. 2 g BilE B R i g T
60 mL IXTAE 2%t , e il 29% B b 06 Je s Y T FE
o BN AGZIATR R E AVE fR . FRR R A E ST,
T3 WL A% R e o 40 2R TR A, (B A RS 2 o 00 5 [
30 min, MU 10 pL B9 b 3& PCR 97 34 7= ¥ 1 5 ul i DNA

Marker, 73 B _FREFL A, 76 120 VB E HE T TR,
FF4E 30 min; 7F DNA Marker 254537 B AT DLIF2¢ 11 i dik, BUH
UG S ST () AR A8 S SR T (R Ak 2 AR T IO 5%, R
LG LIIE S K ZE SRR A7 . A4S DNA Marker /1943t
5 YT UKGE S LA 2 /N R LR Y

1.4.4.4 JERAIZERAE MAEILFAL R, 46
PCR W0 MUK SRl RRAIE AR 4538 . A7 FEA(L 7R 214 bp
PH AT A B 717 bp £ W0 R 57 A /N B o8 TR S A A
717 bp 5 214 bp WY 3G 45 Wk 226 7/ INBRL s 2 (ORI )
717 bp M B2k 214 bp 28 W 4l 4 TN

1.4.4.5 Western blot £ Terb-KO /N R £ Z 48 B h TCRB
EEmFEE F2ANRIKE) 8 IR I, BTt ROAS £ kb B,
BUREE W Terb™ B Terb™ /7INBRUBLITE (0o I LA B ' I 241
2% BUA I RIS R A, IR R 1 9 a2 e
R, RMARMS DR IR A, Z U 10 min 5 LFE, R
FH 10% SDS-PAGE HiiK , 5 #4261 % % % PVDF B, 5% it B
Wik 2 W 3P 2 h, TPBS Uk 3 ¥Rk, PBS Uk 1 Ik, 451K 10 min.
JEANATCRB(1:1 000)—HT,4 CFF LR . K H A TPBS %
3, RFK 10 min, MLA LLZEHL A 1gG (1:2 000) 471, %5 i 0
H2ho WE LG R LR IEEA TV . B ECL &
A TR FF SR, A I OGRS R S I R 4R
5 G, TSGR Imagel FCPF50Hr B B8R 114547 RO K
JE{H

1.5 RXABAREN Terb-KO /R HBE T 4B B Rk 15
B F2AR/NEER ) 8 I AT R A B Ab B . CRAERIES
WT. Terb™ B Terb™ /N R AR A1 LY B B T R 5 R M
JH 200 HICHZ MAEE, A 5 mLAEBERK T 58008 . 6
R I 2 220 ) 3 8 i e 22 15 mL B0 T, 1500 remin’!
B0 5 ming F LIS, FH PBS T 4 LA A5 S0 SRR
Jin A CD4.CD8.CD69 ., CD154 i F AL A , #EGIEF 30 min,
SN T mL PBS £ whifg Y i, WEIVE 215 1 500 remin™ 5.0 5
min, 7 IR BN 200 pL PBS S 2400, 2220 W i 3
S 5 R% A5 W ORI AE H (8 R A0 (ARG /)N U i e T
Y O ESS AN T RU

1.6 RXAMBAREN Terb-KO ) FRERBE T 40 B B9 Rk 15
B F2AR/INERGA ] 8 A, SEF Tl AR B b B B RS
WT . Terb” B Terb™/INFRARAE, A 200 H C W 2 M 2, 3+
FEAT 4 mL b TV A B W B SR I h T840 P R MR 48
20 i S5 AR 2 15 mL B0 A4S H, INA L mL RPMI 1640 K7
FRHE 2 800xg B0 30 min, W HHE] 25 250K 11 1 IE 2 5%
B EFA 15 mL B LA 10 mL PBS S VRN, =l
250%g B0 10 min, 7 W, F PBS 28 vhif 3 Bk 4L, il A
PAAMIES, I CD4 .CD8 .CD69 . CD154 Wi sATLA , B i
B30 min, JIA 1 mL PBSZ& W ki, B 511 &) )5 800xg B4
010 min, 7 FYEW . B NA 200 ul PBS S A1, 240
6 3 208 I e e 2 ARG DN A v ek e 0 S 0 /) B
JUEH T A AR F A L

1.7 HERXMEEARKEN Terb-KO /N SME ML T 4B I Rk 1S
B F2AR/NERIA ) 8 A EA T I AR B AL . E S IR Bk
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K MIE AR R BE WT . Terb™ M Terb™ /NI, B ASGH
R ANPTEERI MY 1.5 mL B8 I, 5 R 58 IR S 80K DL
PRITBEE A L1 20 B S48 T 25 PR 20 4N M, e 50 B 8 00 25
it o I PBS 28w 5 B A, SR A R, A CD4
CD8.CD69.CD154 Ji A4 , S5 H 30 mine A 1 mL
PBS 2% th i e v , @51 A1) 3 500 remin™ B0 5 min, 3 I
W o BN 200 pl PBS SR , 2220 Wt 3% 5 B B
ORI v fot e = A AR SAGI /s BLUA R AL ot v T 40 g
1.8 ZitZEFHFE AR GraphPad Prism #4748 11
Mo SEHREE TR LA xes T, AL 0) FL AR T LR Ky 255307 o
K3 7K HE 0=0. 05

2 4R

2.1 MNREARERER FUCERRIEE RS 2/
L1 B, B BOE YRR 0T o0 20~23 d, i FLI 4R 18~25 d, AR
FAAFES~11 2 2 BRI 20 90% . 4 R1F 1Y F2 402 &
F/INER 5[] S R B S M A AR R AT 2R I, Bl AR AR B3 4G A
HRAA TR0 YRl A ik 3 8~11 HAT, 22~3 H
YR AT RE R Tk RIS i L B IR BT, IS, R
AR BAE I 2L I /R S 3R B AT, Rl 253l A AR
FUBERUE AT NIRRT RE R A o AEZEBIRRAE 7 10, Terb™”
LA T /S UM L 2% A 7 B B A /N BRURE LE oA O 43¢ 391 B
WZES . BRI L FE D R4 A TE 16 SR A G . bk
F2 4 Terb™ 4li& /N4 1) 5 ) 3 R R sl e 7 v A
ALHR, IR BEMINEF W Terb” 4l F 510,

2.2 INRERBEELER X F2AUN R TRN YK E,
WA EE R W Fig 2A, HiP 1.4.7.11.16 5L 7R 717 bp 4%
W, o Rai s T/ 2.3.8.9.10.17 .18 S 7R 214 bp 55
W B AERNRL5.6.12. 13,14 .15 S [RIAE7E 717 bp FI
214 bp Wik 257, B T/ 1 P2 A6 F/ D Bk T
HACEE A5 P3N, T L R A S5 L (Fig 2B)
Horp21,24.26.30 5 2 BLH— (1 717 bp 5577, Ml & T/
fl323.27.28.29.30.32 5 I AL — 19 214 bp 55707, WA
AU/ 520.22.25.31.33 5 [F] B A2 7E 717 bp #1214 bp i 5%
FAlt, RAEF/INR o 43 B B R 4 R DR /)
BRAEATECRT 268 SR AR 1k I 2% 12 A BTl AR A5 T 7
IR,

2.3 Western blot #: il Terb-KO /R EE S K TCRP &

A Marker
2000

1 2 3 4 5006078 8 9 10 BB L6117 18 190REN' B
- - - -

910 1112131415161718 19 P N B
- eeoe- seee=

BRIRIE  AENIA Terd 3 B 1R BRACR | 76 58 iU SE B A PCR
BEE LR |, 3 — 4 K F Western blot £ A& T Terb 3
Bl 8l G 2261 DASCEF A BN FOR [R) 4 4 rh TCRB 4
FI AR K o e BUMIE OB A 2 B IO U 4 2R 1A 7
SHT B RBIR 5 Terb™ /N EL , Terb™” /INRAE iR 2040
TCRPZE HF x5 R (P<0.01) , 1M Terb”/NELAY TCRP
B LT T3k (P<0.01) (Fig 3) o %45 BAES> T /K FAIESE
T Terb FER A BT AR, I — 2B AAIE T 5T PCR Ay SRR
YeE gE TR

2.4 Terb-KO/MNRKIIRTAMMBE L oS g A
455 (Fig 4) W7, Terb 3P ST SEWEIR T g i T 4100 19 &
B, 5 Terb” /WA L, Terb” /N R A CDS'T 4l i . CD4°CD6
9"T 4 i A Kz CD4*CD154"T 21 Jifd L 51 35 BH 8 B ALK, 7€ Terb™
/N B R TL T A S 3] 3 A B9 CD4 20 BH 4 T 28 it =% CD8 £ B
P T 4l e (P<0.05) o Terb™ /N ELAY CD4Y/CD8" HE fH (2. 8+
0.19) 5 Terb” /N (2. 7£0. 07) JC 8. FPE2E S AH Terb™ /INR
B LGB &2 T B B s R R4 1. 30, 12, X Sbgh %R
B Terb B 52 BELWT 1 Ji i 40 i 10 PHAME SR BE e B2, S 20T 41 il
R TRV B J M H A5

2.5 Terb-KO/NRARAE TR E L IRNER A giEAR
45 (Fig 5) W], Terb BRI 5% W b 520w 5 JGUE T 48 M 7
B HE B o 5 Terb™ /N AR EE L Terd™ /N BUISLIE A CDS*T 40
il . CD4*CD69 T 21 il LA K2 CD4*CD154°T 21 fifd, [ 451 17 B 1 [
1%, Terb” /NP LTS8 42 CDAT 40 i AN CDST 41 i (P<
0.05) . HHEH CD4*/CD8" T itk B 41 i Lb A8 53 B 7, Terb™
5 Terb™ /INEA] Y LEAEARIE (43931247 1. 820. 20 F1 1. 9£0. 09) ,
T EMEE R SR, Terd™ /N B9 LL A (1. 2+0. 30) D] B
B FRAIG , FEBA Terb FEPR (1) 56 A B A BEIR T IGUIE T 41 6 0 (1)
TEH AT o 30— G555 7 B B e O 25 380 1) A8 Ak — 380, JE IR
SET Terb FEPRIXT T 40 M & & FE AL 0 B 2R A H .

2.6 Terb-KO/NRIMNEAM THBEIBESEE  AME k=40
M AR 245 S (Fig 6) W, 5 Terd™” /N BUAH L, Terd™ 7N BLIY)
CD8'T 41 ifg LA S K35 5913 145 2 CD69 5 CD154 1) CD4'T
21 i L A7) 2 0 S B, Terb™ /I B A L 6 CDA'T 21 it Fi
CD8'T 4l g 3% 35 (P<0.05) o E 15 7 & W2, 4 H 1 CD4Y/
CD8" LY {1 7 Terb™ /N B 52 3004 B B 0 A4 i 28, B AIC &8
(0.19 £ 0. 11) , K T 5 Terb™ (1.520. 14) F Terb™ (1. 7%
0.27) /Nl 3X— &I W B A G oA 201G T4 & &

B

200 1L 22, 23 RAPEEPE 27 28 29 300431 32 33 34 N B
- - bl />

205 21 8228823882 A7 5I7 6 B2 700 S0 ON3 0883 1S3 20 SRS AR N B B!

Fig 2 Results of genotype identification of mice by PCR(n =7, 19, 15)

P was positive control, N was negative control, and B was blank control; A: Genotype identification of F2 generation mice; B: Genotype identifi-

cation of F3 generation mice.
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Fig3 Expression of TCRS in spleen (A), heart (B), liver (C)

and kidney (D) of different genotypes (x+s,n=6)

"P<0. 01 vs Terb™ group.
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w
T
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Terb”

Terb™ Terb™
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Figd4 Percentage of T lymphocyte subsets in thymus of different genotypes (x+s,n=5)

A: A representative dot plot showing the percentages of CD4T cells in different genotypes; the statistical chart showing the ratio of CD4'T cells in
different genotypes. B: A representative dot plot showing the percentages of CD8T cells in different genotypes ; the statistical chart showing the ratio of
CDS8'T cells in different genotypes. C: A representative dot plot showing the percentages of CD4*CD69'T cells in different genotypes; the statistical
chart showing the ratio of CD4"CD69'T cells in different genotypes. D: A representative dot plot showing the percentages of CD4*CD154'T cells in dif-

ferent genotypes ; the statistical chart showing the ratio of CD4*CD154"T cells in different genotypes. ~P<0. 01 vs Terb™" group.
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Fig5 Percentage of T lymphocyte subsets in spleen of different genotypes (x+s,n=5)

A: A representative dot plot showing the percentages of CD4T cells in different genotypes; the statistical chart showing the ratio of CD4"T cells in

different genotypes. B: A representative dot plot showing the percentages of CD8'T cells in different genotypes ; the statistical chart showing the ratio of

CDS8'T cells in different genotypes. C: A representative dot plot showing the percentages of CD4*CD69'T cells in different genotypes; the statistical

chart showing the ratio of CD4*CD69'T cells in different genotypes. D: A representative dot plot showing the percentages of CD4°CD154"T cells in dif-

ferent genotypes the statistical chart showing the ratio of CD4*CD154"T cells in different genotypes. “P<0. 05, “P<0. 01 vs Terb™* group.
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Fig 6 Percentages of T lymphocyte subsets in peripheral blood of different genotypes (¥+s,n=5)

A: A representative dot plot showing the percentages of CD4T cells in different genotypes; the statistical chart showing the ratio of CD4'T cells in

different genotypes; B: A representative dot plot showing the percentages of CD8'T cells in different genotypes; the statistical chart showing the ratio of

CD8'T cells in different genotypes; C: A representative dot plot showing the percentages of CD4*CD69'T cells in different genotypes; the statistical

chart showing the ratio of CD4"CD69'T cells in different genotypes; D: A representative dot plot showing the percentages of CD4"CD154"T cells in dif-

ferent genotypes ; the statistical chart showing the ratio of CD4*CD154"T cells in different genotypes. ~"P<0. 01 vs Terb™ group.
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Generation and phenotypic analysis of Tcrb knockout mice
DONG Man-ling, WU Tian-tian, ZHANG Xin, WANG Ying, LI Xiao-wei, WANG Ming-xue,
KUAL Jia-jie, WEI Wei, WU Yu-jing
[Institute of Clinical Pharmacology , School of Pharmacy , Anhui Medical University, Key Laboratory of Anti-inflammatory

and Immune Medicine (Anhui Medical University) , Ministry of Education, Hefei

Abstract: Aim To construct T cell receptor B chain (TCRB)
gene knockout mouse model using CRISPR/Cas9 technology for
genotype analysis and preliminary phenotypic characterization.
Methods Tcrb” FO generation mice were obtained by using
CRISPR/Cas9 gene targeted knockout technology followed by
embryo transfer. F1 generation mice were subsequently pro-
duced by mating sexually mature FO Terb™” mice with wild-type
littermates. Genotypes were determined by polymerase chain re-
action analysis of mouse tails. These results at the protein and
cellular levels were validated using Western blot and flow cytom-
etry, respectively. Results The Tcrb gene knockout mice were
successfully constructed and three genetically stable variants
were obtained: wild-type (Tcrb™") , heterozygous (Terb” ), and

homozygous knockout (Terb™ ) founder lines. Western blot

230032, China]

analysis showed that TCR protein expression was barely detect-
able in the tissues of Terb™” mice. Flow cytometry results indi-
cated that compared with Tcrb"”" mice, the numbers of CD4" and
CD8" T cells in the peripheral blood, thymus and spleen of
Terb™™ mice were significantly reduced, while in Terb” mice,
CD4" and CD8" T cells were almost not expressed and the CD4"/
CD8" ratio was significantly reduced. Conclusion The Tcrb™
mice were successfully constructed, which provides an experi-
mental animal model for in-depth exploration of the pathological
mechanisms of autoimmune diseases and the identification of po-
tential drug targets.

Key words: T cell B chain; TCRP protein; CRISPR/Cas9;

gene knockout; gene identification; flow cytometry



