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¥ B4R B 121 ( transmembrane protein 121,
Tmem121) 3P e 52 MO IRCIE R o 25 1), i —
ANEA 319 DRI IR 2 E H P SIZ
BB NEAF YRS BAT e RSP, NS
B T U VE BEOR s 96% e B Y BUR
Tmemd 21 FEPIE BN B0 I < P 15 AL~ Tl it 24
S B B I 2R A , 1T R TR A 2 28 8 45 5 s H:
RE. TmemlI21 TE.LME Y DI BE A SCHRHaE , 78
SO AR S PR 2 i PR /N BRURRBRY oy, Tmem 1 21 33 65K BE
A 20 S AR P R T B A S N R
ZFESHOOIURIE o A0k 738 Tmem121 75
EHRHALIPRIB R E T, Tmem121 13 FRAGEM
By 0098 20 B bk HeLa 4 B3 (9 3T 7% F{R 22, W] g2

2025 -02 - 18 FUk

FBIH: HR A APEEE ST (45 82060124.82260529) 5 )P4
BHEIT o e 5] & s J5 B4 4 S @ 0 H (S5 R
ZY21195024) 5 2 A4 Q37 0l I 2R iF R BUE (4 5
202210601005)

EHEFN: £ A & WA
JAZEYE, 2o, BIBFSE 01, A+ AR 3 0, 58 {5 FE &, E-mail:
6376994 @ q. com

— T 0 U AW R o Tmem I 21 7 JHF I 2H 21
(1 2 3Kk W5 o AR B h B oA — o AR AL H
Tmeml21 FEJFNEFF WDy fig i AR WARE . KL, AT
RIE TmemI21 TEJFIE 09 4F T, i WE 52 R Cre/
LoxP {& R , SRR S 1228 19 L &R 1 ( albumin,
Alb) JE 39K 2N Cre [ i3I8 , #4 2 JH- 240 M 4s S5 7
TmemlI21 F A i B /N B, o8 5 0 i — 20 i 52
Tmem21 FE45F JFE RS b VR FHER (L Bh A A

1 #MBEFZE

1.1 ##y

1.1.1 5334 C57TBL/6J TmemlI21™* [Cre Hft
B TmemI21™ ™ M R4 3 B AR B E( 21 £2) g,
H VL 75 B M A= W) Bk 4 A7 BR 2 ) 7 il ESCXK( 75°)
20220016 ] 256 /N BRUES ) 7% TR AR I 2 e 52 56
e SPF 245 b [SYXK H: 2020-0005 ], 441t
12 h/12 h BB ROGAEAL R, 45 7 R B FI KoK B
Hy, FRESVEREE 22 ~26 °C, 1% 45% ~65% o W5
() B ) S B ARAF AR 2 27 Be Sh A8 B2 D 25 L T
({EHIH LS GLMCHACUC20241056)

11,2 = 29X R A R A ek 4 e i) &
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DNA ladder.Easydoad™ PCR Master Mix ( Green, 2
x) (_EHEE A RAEYHEARABRA A, 575 D7283S,
D0110.D7255) ,Hanks.PBS 10 x .\ L-Glutamine( |-
TS ARl A PR #5125 €3571-0500. C3592-
0500.C3543-0100) ,EDTA ( ¥ EAYRHA R
N B MS3585) |, Percoll 4l 43 55 i <50 x TAE
(LR EFHA R A A, 185 P8370.T1060) ,

{54 DMEM . Williams E media\HEPES‘pierce® Goat
Anti-Mouse IgG - pierce® Goat Anti-Rabbit IgG. Cell-
Mask Deep Red Plasma Membrane Stain( 3%[E Thermo
Fisher Scientific /A &), % 5: 11054002+ 12551032+
15630080 UL295755 UH283636. C10046) , i 4 1M
7% FBS. Liberase ( 3¢ [ Sigma-Aldrich 7y #], 7% 5

C0239. 5401020001) , FastPure® Cell/Tissue Total
RNA Isolation Kit V2 ( 7 5t i M8 /1 W BHE A0 A
PR/ ], B85 RC101-01) , Anti-TMEM121 ( %% [E Ab-
cam /3 H) , 5151 ab151077) , AntiB-actin( 3 [& Eno-
Gene Biotech /7, 525 E12-041) , I F 404 1eG( H
+L) , WEH R IgG( H + L) ( £ Proteintech A=)
N, 55 SA000012.SA00001)

1.1.3 &M E  PCR MU JLat RARAEARHA
BRZY W], B 45: TGreat Expert) , B B AR A ( 3 [
SYNGENEN 2], #15: G: BOX) , — & ALk 41 g 1%

A

TR (E Thermo Fisher Scientific /Y ], &l 5
371) 8 B 5% i i85 ( 32 [E Thermo Fisher Scientific
AH] AN EVOS™ M5000) |, e 8.0 AL ( 78 1E Ep-
pendorf, #l-5: Centrifuge 5810R) , A4 Y) F HL( L
R BHMARGE A A RA A, RS RM2245) , 22
BNAAR S BT A (ORI B £ W B2 v - R A A BR
), K5 BS460) ,

1.2 FHi&

1.2.1 I @fesstik Tmeml2] & B & K09 #)
L5 /N TmemlI2] BEPRALT /N R 12 54
kb, BA 2 DA i Es A T4 — Ao
5o Loxp (AR —AF TR M i A,
MEA Loxp A7 509 /N BRI 200 O 45 S 1k 3 5K 1Y
Alb~Cre /INERSEFC N, Cre MM ER Loxp XIS 751,
{5 Tmeml21 FEDH ARGt DX 5 L 52 BT 40
HAE 5 M Tmem121 K& DI R BR. LB 1AL
Tmem121™'* | Cre /NS TmemI21™™ /N IEATAS
PE , AR 4 o R G, AN B 4 o i R AL
Tmem121"" [ Crev TmemI21""*. Tmemi121"'* /
Cre il TmemI21™* . H:Hp TmemlI21"™™ /Cre H T
s 3k TmemiI21 B IR R 5% /N B ( hepatocyte—
specific Tmemli21 knockout mice, Tmeml21*"?");

TmemI21™"" /NGRANE % FRZH/NER « UL 1B

Targeting allele <} <}
l Alb-Cre
Knockout allele <}
= cKO-region uncoding region Exon 4 LoxP site
B
Tmem121"""™ Tmem 121" /Alb-Cre”
Tmem 121" /41b-Cre' Tmem121"""™ Tmem 121" Alb-Cre” Tmem 121"

Experimental group Control group

E1 BHR%sRY Tmemi2] EFERB/NROEE(A) SELHEREE(B)
Fig.1 Establishment ( A) and reproductive strategies ( B) of Hepatocyte-specific TmemI21 knockout mice
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1.2.2 PREBREZ 5 FLANR3 R,
BPUNREBIRZ 0.5 em, & T EP & NI A AL
W 50 Lo AT #2: 55 °C 15 min,95 °C 5 min, &
JEIIA 50 WL Ze b2 kA . 8 R B 3R A% 1Y)
DNA 8 1+ PCR Jz W 14 %: 2 x PCR Master Mix 10
pL, KB F7K 8 uL, IE R M 51 %4 0.5 pl (10
wmol/L) \DNA 1 L, 3191 51 4 1o f ¥
H:94 °C 3 min, SR )G 4T 35 MEH(94 °C 30 s.60
°C 30 s.72 C 30 s) ,3%E 72 C 5 min, G2 EL
4 C. PCR WG, X W4T 1. 5% B b BE K
HLPK, LR 110 V, B [E] 20 min. HLPKE5 R, FHBE R
AL FR GeAT LR T3 A

1.2.3 D RAKRE L EF A BT IEALR
EEARKAFTHR WL ZE TmemI21™"™ Fil
Tmem 21" /NG PR T B A KR B RS BA g
155 B8 JER A TmemI21™ " Fl Tmem121*"" /)N
WA 7 HFRE . ) B /N BUIF 2L, PR R
JH 2 E (I & SR = 2 ) o

1.2.4 iy HE £ & /N R IEA 206 0
LY L 0 R R A S B R T 2R A 10
min, K HBEE LB RKAL, TR AKE G4 €8 2 min, JR
KGR0, 1% HERIR L REHAT 734k, WK o, O
LY 1 min J5 , FRHIK 0Pk, B e IR 206 B2
SR, I ZREWT, Mt gt i 5 4l E O
E AT G AUk S EhI

1.2.5 S RFHAEAFEN LT H
TmemI21™" K TmemI21*" /N, 2 MR BRI,
B 1hJ5,3000 r/min .0 10 min, B L 2 1075 45
Mo 84 A S AT, 2 IRV E UL, X 2H
/NERBY TR & R & FL 5% #2 i ( alanine aminotransferase ,
ALT) (R TAZ IR 2 555 H Wl ( aspartate aminotrans—

ferase, AST) \ALB DA Kz L1 i & i ( lactate dehydro—
genase , LDH) {5 & #4746
1.2.6 JREBERIF@EGSB5ZR RE~10

S Tmem 121" FI Tmem 21" /N3 (A 5 2 24
22 ~25 g) BRMECJE 1E E - BEERIH ARG, U TIE DD
1 2% i R JEE 1) A BRI T M i o DU Dk A ik

BF UGB AE4% 3 mL/min [ 30 S T I, 9B T
JHRE I B s B 57 RS T bk, R P 52 K
FES W S 0 7 Liberase A H AL 22 1L, S
min 2645 D G B 458 IR E T o b o IR A 55
Gy, /NGB FFE , TBOA & T8 A T A 22 i A8
e R Z A5 % ML, 405 T JH A, JSE R T 00 e, YR S Y )
70 wm 0T U R DRI . A Percoll 22 %
JEERE FE B3 001 53 B AL T 440 B A BB AR fS 3 h T
Wl 4E 7 35 5% 3 ( Williams E media + 1% L-Gluta-
mine + 1% XFL) o

1.2.7 PCR #m TmemI21*"" /)~ R J8 AR FF 20 fo
Tmeml2] ¢ %3k WdE TmemI21™ " Fl Tmem121°"
N BT A, 42 HR 0] & o R B 64T RNA 4
Bttt 52 5% ¢cDNA. @1 PCR W 3 TmemlI21
FINZ GAPDH J:9, 519 W4 1. Bl K PCR
PR LK (110 'V, 20 min) |, BEKE AR A BT
AR IE T

1.2.8 Western blot # ® TmemlI21*"" /)~ R J& X AT
mpeF Tmeml2l & & K& WU TmemI21™"™F
Tmemd 21" 7N ERUFAR 20 L i 2 1) 2 4 241
W RIPA, SRR ) G 1 - R IR—5E L flds &
H R o, 78 100 C 454 T & ¥ 5 min. il
# SDS FE PV Bk I A AT B A r DR 454, 42
AT IR W FE Ir X 100 'V HLHHFEE 60 min)
T 5% BN AF WS 7E %R T & 1 he ] TBST
3 YR L THOR Tmem21( 1 < 2 000) B~
actin( 1 : 3 000) #i B, 72 4 C XM TIEE o
o WH AR —dt DLEPRIeG(H+L) |
EEPTR IgG(H + L) ,1:5000 ], FHIETIE 1
ho FEUCH] TBST 3k 3 W, A A ECL &
SR AEBEI AR ZR Ge bt BB LA EA AR
PIRg TN e B

1.2.9 wmfatf & xR RRIF @S (EH
CellMask ™ Deep Red Plasma Membrane Stains {#3f] &
Xf B AR A AT M B G 5, 2B BRANTR - Jex) 8
FRHYJEACAIIE PBS whik 3 UK, HEE MG G, T
37 CERE P F 20 min; Fifi 5 & 5 4 (U8, HIPBS

x1 3I9F5
Tab.1 Primer sequences
Gene Forward primer (5°37) Reverse primer (5°37) Length( bp)
Flox TCTAGGATCAGAAAACTTGCTCAGT CCACTCGCATTCTAAATGCCCT 290/226
Alb—Cre GAAGCAGAAGCTTAGGAAGATGG TTGGCCCCTTACCATAACTG 390
Tmemli21 CTTCGTGCTGGAGATCAAGC ATCCAAAGCCACCCAGAAGA 219
GAPDH AGGTCGGTGTGAACGGATTTG TGTAGACCATGTAGTTGAGGTCA 123
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e 3 G HINA 4% Z R EAE 37 °C F A 10
min; K45 [FE R G 4T PBS whk; SR 5 fin DAPI,
FEEIREICRA FIEE 5 ming 5 J5 A PBS w3
U RSN R T A T4 R

1.2.10 %itsFam® RRREEEEE Z /3 R AL
LS EIELL x £ s TR 1B ARSI ORAG IR L
MRS A Z MGt #2257, P <0.05 AERA
i1t Lo % GraphPad Prism 7. 0 #4474

2.1 RS RYE Tmemi2] BiBR/INREFEBEE
LB X TmemI21™ " [ Cre /NS TmemI21™Y™ /N
A AR T SE R R S, o 25 R LI 2. A
F Flox 51415 1 290 bp Z&71 i /)N BUEE PR B Oy
TmemI21™"™ alify 1, ALY 1 Hi 226 bp Z71 1 4y BF
AR B, [A) I 4 36 290 bp il 226 bp 45 A
Tmem121™* /NGLo FIF Cre 51444 Hi 390 bp £

bp M 1 2 3 4

500
400

300
200

WNRH/NR A Cre JER . 451 BIR 1.2.3.4.6.
7 JEr Cre FH /N, 1.6 20 Alb-Cre /NEL,2 &
g TmemI21*"" /NG 347 5 Tmem121™'* | Cre
INERLLS Bk TmemI21™ ™ /NERL o
2.2 BFRRasFRNE Tmeml2] BiBR/NRA—AEIE R
Tmem121™"™ /NG5 TmemI21*"" /N AE AN 2
K& a1 7 TR WBH I 25 5 UL Bl 3A.3B.
TmemI21*"" M AT URII A 19 ~21 d, & jhr= 4 ~ 12
TN BUE® >95% « ARG TmemI21™™ /NER
5 TmemI21*" /N R TR WA B 25 (¢ =
0.016,P >0.05) . WK 3C.
2.3 BrHRass = TmemI2] BB /NBRATAREERE
BIER NPT S VE TmemI21 B R XT /)N
BRUFPIE & 75 RO RE I L A1) 8 JAIE Tmemd 21" /NRR Bt
[) 3 X6 BRI B, B2 L R A7 8 22 A R 1o
SER R, TmemI 212" /1N G145 [a] 55 %o HE /N BRUME 1L
BT 5 o 18 25 5 (¢ = 0. 687, P >
0.05) . VLK 4A.4B.

5 6 7 8 bp

-390

-290
-226

B2 /MNREFEE PCR EEHR
Fig.2 Genotype identification of mouse by PCR

M: DNA marker; 1 —7: mouse ID, the front lane is Alb-Cre primer, and the back lane is Flox primer; 8: negative control.

A flox/flox

s B
Tmemli21 Tmemi21 Tmemli21

flox/flox

/\Hep

Tmemli21
251

20

Body weight (g)

B3  TmemI2I™ " F01 Tmem121*%® NGB M B AR RE LB

Fig.3 Comparison of appearance and weight between TmemI21 "% and TmemI212%? mice

A: Comparison of the appearances of 10-day-old mice; B: Comparison of the appearances of 10-week-old mice; C: Comparison of the body weights

of adult mice (n=7); a: TmemI21™/% mice; b: TmemI21*H mice.
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A B
0.061

Tmemi21

flox/flox

Tmemi121”""

0.04F

Liver coefficient

g

S

%)
T

4 TmemlI21™/"%F0 TmemI21*"* /NGB 2B R EFENE

Fig.4 Observation of the liver coefficient and morphology in Tmem121"¥"* and Tmem121*"" mice

A: Comparison of the liver coefficients of two groups of mice ( n =7) ; B: Morphological observation of the livers in two groups of mice (n =3); a:

Tmem12] "%/ Mox mice; b: Tmem1212MP mice.

2.4 TmemI21™"™ % Tmem121*"® /\FEBFREZHLR
HE &R N 700 NER: 7 PR mbR Tmemi21
X/ B B2 2L S e, 90 RKE — D20 4 o 0 5%
TmemI21*"* /N5 Tmem121™ ™ /NG I 4121
SRR (K 5) /N R IE A SR e 3 R
HEG VI N 3 55 v Je il N B 5 JH- 40 M Rl S8 v e
K O R HES /NS5 RA 1E 3, A< DL B S 938 1,
ok SR PR MIIRAE o 25 B AR /R H 20 B R S e el R
Tmem121 FEPIXF 20 L0 T 25 45 4 B BRARRAE TG
B 5.

flox/flox

Tmemi21 Tmem121”""

BES5 /NRATAEAZ HE L EE

Fig.5 HE staining of mice liver tissue

80 500 -

30 3 400

s % S

> 2 300 F

= 40t =

S 2 200 F

= =

| L

=20 Z 100t
oL— o—

a b a b

2.5 TmemI21™ ™ B TmemI21*™ /N5 75 & 4k
IERRBILL R UEE TmemI21™Y" o TmemI21*" /)N
RS 17 A5 A A5 DU 2, 43 B JHF 0 R S 7 ol B
Tmem121 XF/NGUTFESHBE RS2 . ALT F1 AST J2
i PR b 07 FH e )™ 32z 18 5 B JF &4 B 63 4 79 A AR 38 e o
Mg AR BT g SR & B8 ALT( ¢ =0. 730, P >0. 05) F11
AST(t=0.914,P >0.05) ZEFI /N FUh ¥ 22 3 458
THeE o ALB R 2 S i JH IR 5 82 8 1Y B s
Yy, LDH ‘& F R VAL T D g & 5 IE % . 453 WoR
ALB(¢=2.137,P >0.05) il LDH(t =0.762,P >
0.05) FEM /N Y 22 R A Gt 2 X, W
Bl 6. iXEELE BRI 20 MRS S M m R Tmem 121 %
PRI AE 5 RS T 6 AR T BB TG A S 5% o

2.6 IIERTHRBEHR TmemI2] WIRIRBR FIH
PCR . Western blot ¥ A4 M H TmemI21 FE¥E 5%
ACE R K B Ry Rk k. PCR 45 WoR
TmemI21™"™ /N AR M FT P38 1Y 219 bp %41, 1M1
TmemI 21" /1N §LRF 40 M JC 4547 ( [/ 7A) , & B
TmemI21™"" ™ ML S A Tmeml2] FBt. West—
ern blot 255 B8 Tmem121°" /)N B 40 Bt JL A A6
MAF] Tmem121 2 (Bl 7B) o 47 JFIE4E 5 7
Tmem21 F& K] G5 /N B EE R o

400 800
) )
530- S 600
& &
Z 20f = 400F
Q Q
< <
@ =
2 10} 200
2 10 8 200
o— 0
a b a b

BE6 /IRIELISHRIEE(n=T)

Fig.6 Comparison of the blood biochemical indicators of mice (n =7)

a: Tmeml2] flox/flox

mice; b: TmemI21MP mice.



* 1596 -

ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9)

A
Tmem121 GAPDH
bp M a b N a b N M bp
500
400
"
123

100
B

a b ku
Tmem121 37
B-actin 42

B7 TmemI21""F0 TmemI21*"P NG,
FF4ERR Tmem121 FR3EKF
Fig.7 The expression level of TMEMI21 in the hepatocytes
of Tmem121"*'™* and TmemI21*"? mice
A: The expression levels of Tmemi21 and GAPDH genes in mouse
primary hepatocytes detected by PCR; B: The protein expression levels of
Tmeml21 in mouse primary hepatocytes detected by Western blot; M:

DNA marker; N: Negative control; a: Tmem121™% mice; b

Tmem121*"" mice.

2.7 Tmeml2] fRRIFERIFHBASHEM  In-
vitrogen CellMask " 2 4L} g A5 P idt 4 5) i bric
LTS TS AT AN T S 2 M o Tmem 12147
I TrmemI21™™ /1N B JEAR JIF 40 0 I e (2 %% B, 5
TmemI21" " 7 IV, , Tmemd 21" /IN B3 41 Jif 35 T A2
S N 688.49 wm’, XTI LAY 46.89% (¢ =

10.750,P <0.001) o [A]i & Tmemi21"" /N R
FIRURZ A5 22 , 5 BE/INERUAY 1. 23 £5%( ¢ = 3. 062,

P <0.05) ULI# 8A.8C.

3 iWig

I IS P e A B B ) AR AR 1K
HEZW A5 BEAN =02 —, A ER )
B, 2 I E A o A, BT 50%
(8 1T 2 P 0 ) 25 A L LA G AR IR 2 A
B RN AR AR B R o (R — 2
JEEEE, 1 PR RS A R0 B BB Y I 58 JE A BIR , i LA 85 K
7 M ( transmembrane , TMEM) 5y 4% 7, Tmeml21 &
FE R — 51, Tmem121 75 BN IR ZH 2L A 85
SR IR, PR HAE R AT e BA — o i fg , (H
I 1 A DA 5 4

A flox/flox

Tmeml121 Tmemi21™""

W
@}

2500 80 .
T
2000 = ol
NE O;/
1500 8
BN 2 40F
2] -~
= 1000 3
Q
“ 2 20t
500 &
0 0—— -

E 8 Tmeml21 " F0 Tmem121™'"* |\ & & 4X BT 40 B f&
S £ 7040 A 3= T AR B XU A% 2 B B 51
Fig.8 Cell membrane staining, cell surface area and
the proportion of binuclear cells of primary hepatocytes

in TmemI21%°¥'%°% and TmemI21*"* mice

A: Cell membrane staining of primary hepatocytes in Tmem2]%x/flex

and TmemI21*"" mice; B,C: Cell surface area and the proportion of bi—

7 flox/flox ] Attep

nuclear cells of primary hepatocytes in Tmeml2 and Tmemli2

TmemI21™1%  mice; b: TmemI21*"" mice; * P<

0.05,*** P <0.001 vs TmemlI21"/"* mice.

mice; a:

CRISPR/Cas9 F:[A mcl i R B4 Credoxp 4%
i e 2 VR S P DR 83 1) 2l A AR I A 5 e TR )
RERY TR TmemlI2] JERHA 2 41
¥, HAEH W g AL T8 A8 5 o AR5
TE TmemI21 55— A4 5~ 1 19 I 43 A9 4> J7 [ A
[ loxP 57 g, 1) FH - 20 J A S5 M 6 8 1Y Alb—Crre
PUI LoxP 037 s, I VIBRLE P> loxP 37 55 [8] ) DNA
FE), DT 55 B 200 AR S 1k o R Tmem 121 K& A
FIFH Alb-Cre T. E. B Al Tmem121™™ % 25, 45 3]
Tmem121"'* | Cre /N, FiNG Tmem121™* [ Cre HiI
Tmeml 21" P72 28 , X F AR /N B A7 35 PR R
L B AAR B TmemI121™™ [ Cre ( Tmem121*"") /)N
Bl. PCR Fll Western blot S 4L B i 7% Tmem 12127
AN Tmem 121 055K F 58 5 W i 22
U1 0 o4 5 R Tomem 21 /1 LR £ 5501
AR5 B, 50 B A e, TmemI 21°% B A F
AT FIAE R R BB IE R, LR/ N D g 4
W25k . HE Yt /R Tmemd 21" B FFAIELH 1
SR AN T e o i i G 2 2 o QU 23 1
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Pk K % PR A0 IR T AR e R M. (BR TR
TmemI21 {5 1) T 4 S v XUR% 48 B BT ot L 461 Jd =5
B, JFFAn B e T AR /N

TSN 2 R 1) 22 5 A 6 B, G TR LT
BUT , ZA5 A A0 AL 0, Z2 A5 R S 4 i e T v S
PR RS IR 516 52 g et s AR o o AT
g8 R P RS S B E2F B T 7( E2F
transcription factor 7, E2f7) F1 E2F % 5% [F 7 8 ( E2F
transcription factor 8, E2/8) F) /N 5T B A7 XU AZ JT 24
i 0D TR ) BE PR A5 1E 5 1E /N B2 3 e
T RN | PR 2 A g, vl DL P 22 A8 AR 2
ASF T RE IR BT 1. 7R IE W RS ST, T4
JHLAR A 8 R TINAS 52 i JEF I B R ELRS B 0 T AR
W 22 A3 1k 2 il T 0E X 450 05 0 o o
Tmeml 21 *"" FFRYIEH , LTI Hh 1) X0 40 fifd B &
AN, Tmemd 21" B J2 75 XoF g 2 o) 54 2 B 400, A
1T 4 A BT B 308 P L TR 3K 0 5 Sk — 2B 11 5
U SN

Matsumoto A1 BA " Fil FH 2 (6 41 45 3 X 4 0 3B
B 2 RS R A, e IRAE 22 F P A A A v JFFATE b
ALK A I E A B R A AR AR T . X SERF SR 25 AR
P71 T4 L A A5 1 15 20 ML ) B BB R T 2 DA G . AR
DR Tmem 21 i 2R A1 BTk v XUAZ 240 Jf 18
I, 3878 Tmemd 21 ] GESE W JH- 48 i 38 58, 31X 4 LA S
AT ST SR AL 107 1]
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Establishment and identification of hepatocyte-specific

T'memli21 knockout mouse model
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Abstract Objective  To establish and identify hepatocyte-specific transmembrane protein 121 ( TmemlI21)
knockout mice. Methods The hepatocyte-specific Tmem121 knockout mice ( TmemI21"""/Cre, Tmeml21*"")
were obtained by crossbreeding of Tmemi21"'* /Cre and TmemI21"™'" mice, which were generated using the
CRISPR /Cas9 and Cre/Loxp systems. The genotype was verified by PCR using genomic DNA extracted from mouse
tails as template. The growth, reproduction and organ development of both control and knockout mice were ob—
served and analyzed. PCR and Western blot methods were performed to assess the knockout efficiency of Tmemi21
in mouse primary hepatocytes. CellMask™ Deep Red plasma membrane staining was employed to compare the mor—
phological differences in primary hepatocytes between control and knockout mice. Results — Tmemi21"'"/Cre
mice were successfully obtained according to genotype identification analysis, and there were no significant differ—
ences between control and knockout mice in body mass, reproductive ability, growth and development of liver. The
specific knockout of TmemI21 gene in primary hepatocytes did not significantly affect the morphological structure or
pathological characteristics of liver tissue. However, compared to the control group, the levels of Tmem121 mRNA
and protein in the primary hepatocytes of the knockout group were significantly reduced ( P <0.01) . CellMask™
Deep Red plasma membrane staining indicated that the proportion of binucleated hepatocytes in Tmem121-deficient
mice significantly increased ( P <0.05) , while the cell area was significantly reduced ( P <0.001) . Conclusion
Hepatocytespecific TmemI21 knockout mice are successfully constructed, which provides an animal model for
further exploration of the function and mechanism of TmemlI21 gene in liver diseases.
Key words transmembrane proteinl21; specific knockout; Cre/LoxP system; hepatocytes; genotype identifica—
tion; primary hepatocyte isolation
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