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O P IEIREE SR 4 b SRR S P R BT AT bl HEAK 541001
WE B @RS EBBEENA 121 (Tmeml21) FFE0ME:FIERERRER N . FiE FIH
CRISPR/Cas9 5 Cre-loxp REiHE Tmem1217%/Cre" 5 Tmem1211¥1% /NGR,, FKs P FH/IN R
BAT R EH RS AN RIS/ R DNA, @il PCR %7€ /N AR, 35#15
FFEmf s v Tmem121 JEDRFFR/NER (Tmem1217%9%/Cre*, Tmem121°1%P) o W EEH:/r#i
R B /0 B 5 0 N B 2R TR A B R B B DL MU PCR J2 Western blot i5561IE Tmem121
FE /N BUEAC T B AP B R . R CellMask ™R 21 J57 Fi G €235 b e xt HE 2/ B 5 R R 4L
N EAUF R &S 22 R OF AT ik e . AR BN RIS E, IR
Tmem121"1/Cre* /NGl o RRFR/IN B S5 0 BN BRPE AR B B BB e 70 B IR B AR KR B T T
BT R 25 o FANMURF S PR R Tmem 121 &R F 4L S 25 45 460 B i BRARFAE T I 2 52
555t R ALAH EL, Btk /N BRUEAR AT 41 Tmem 121 £ mRNA K 28 47K T35 B & FEAI.(P<0.01).
CellMask™ % 21 Jifi i e 6 25 LB OR Tmem 121 s bk 4170 6000 i A FFF 400 1) XA L 491 38 %2
(P<0.05) , 4HMERMHAE/ADN (P<0.001) o S5 MINEE IR Rt Tmem 21 FE K
Br/NBRAEARY, iE—2B L Tmem121 HEDRAE FFIER NG o (4 F LIS T S i e
REEE BIEEA 121; FRRPERER; Cre/LoxP R4 MMM, ERA%wE; FEAMMMELS
[
HEDRS R332
XEiRERS A
Establishment and identification of hepatocyte-specific Tmem 121 knockout
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Abstract Objective To establish and identify hepatocyte-specific transmembrane protein 121
(Tmemi21) knockout mice. Methods The hepatocyte-specific Tmemli2l knockout mice
(Tmem1217°¥1%/Cre, Tmem1211P) were obtained by crossbreeding of Tmem1217°¥*/Cre and
Tmem121%°¥1X 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 observed and
analyzed. PCR and Western blot methods were performed to assess the knockout efficiency of
Tmem121 in mouse primary hepatocytes. CellMask™ Deep Red plasma membrane staining was
employed to compare the morphological differences in primary hepatocytes between control and
knockout mice. Results Tmeml121%°1°*/Cre mice were successfully obtained according to
genotype identification analysis, and there were no significant differences 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 7mem21-deficient mice significantly increased (P<0.05),
while the cell area was significantly reduced (P<0.001). Conclusion Hepatocyte-specific Tmem 121
knockout mice are successfully constructed, which provides an animal model for further exploration
of the function and mechanism of Tmem 121 gene in liver diseases.

Key words transmembrane proteinl21; specific knockout; Cre/LoxP system; hepatocytes; genotype

identification; primary hepatocyte isolation
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PSR T 121 (transmembrane protein121, Tmem121) f5 B 2 MK IR L IF o 43 85 1l — A
EEEN, &7 319 MRIERRIESIRE A, %8 A7 5L BB NS R PR b A
A EEAE, NS5 R R R EE 96%!1 . BF At B Tmem121 35 PR 76 B oI |
JHE S B L B A 2 b 35 e ) ek o TR DR () 2H AR IR 1B I /R H Dy RE . Tmem121 7£
OEP T RE O OIS, FE OIS R RN BB b, Tmem121 Jd ik i 4H
FL AT S S m A R BRSSO WU EEL A SRR 1 Tmem121 175
EHRHLA P RIEEE T, Tmeml121 i RGNS = SR Mk HeLa 4HMIIFEREFI12
7%, WTRER PR S S AR . Tmem121 78 AT 2H 24 () FRIA S 7R FLAE AT A 2 A —
SEMPER, 3 Tmem121 7EFFE A 1 DI B8 i A LARE o« BIE o TR 58 Tmem121 76 -t K AF
F, &0 7RI CrelLoxP fA &, WEHEAFAERS S IERIAIEE A Calbumin, Alb) J53)F353)
Cre 115, FIEEAFAH AR =1 Tmem121 FERIRERR /N R, N AHE— B0 78 Tmem121 76
BT AR KA SR A B A
1 R 55
1.1 #1k
1.1.1 SERFY  CSTBL/6T TmemI217%%/Cre RS Tmem 2171 W4 =, AfiE

(21£2) g, HFWAEYRFTERAF EH [SCXK (F5) 2022-0016) . SELGH /N1 7
AR B 22 B SE G s 0 SPE iz [SYXK A 2020-0005) 5 #2412 h (AR AL
FE, AT RERMPOKE R, HEERE 22~26 °C, 1B 45%~65%. AW 753k
EEMEE 2B s Ve P Do itk (B S . GLMC-IACUC-20241056) .

112 FERA BB APUE % 77 & . DNA ladder. Easy-Load™ PCR Master Mix
(Green, 2x) ( B EAREVEARGRAF, $8'5: D7283S. DO110. D7255) , Hanks. PBSx

10, L-Glutamine (_F¥#E WS EY R G R AR, 585 : C3571-0500. C3592-0500. C3543-0100),
EDTA ( Rl R ERHEATIR AR, $785: MS3585) , Percoll 4/ B SOXTAE (dt
HEREFFHEERAR, 585 P8370. T1060) , fKH% DMEM. Williams E media. HEPES.
pierce® Goat Anti-Mouse IgG. pierce® Goat Anti-Rabbit IgG. CellMask Deep Red Plasma
Membrane Stain (3% [ Thermo Fisher Scientific 247, #8%5: 11054002+ 12551032+ 15630080-

UL295755. UH283636. C10046) , fi%f1fiE FBS. Liberase. (3£ Sigma-Aldrich 2 H],



5. C0239. 5401020001) , FastPure® Cell/Tissue Total RNA Isolation Kit V2 (5 5 %M
BAEVMRH R ERAT, $85: RC101-01) , Anti-TMEMI121 ([ Abcam A, $85:
ab151077) , Anti-B-actin (£[E EnoGene Biotech A&, 17°5: E12-041) , h=EHif IgG (H
+L) , PR IgG (H+L)  (E[H Proteintech AEM) AT, 55 : SA00001-2. SA00001-
D .

113 EEMXHF  PCRAL AL RAENFHEAMR AR, #'5: TGreat Expert) , #ERK
%A% (3£[E SYNGENEN A 7], #5: G: BOX) , “HE w4l ##4 (35[E Thermo Fisher
Scientific A#], 5. 371) , #IFTIES (3£ Thermo Fisher Scientific A, #5: 1300
SERIES A2) , 18] # ¢t & 455 (32[E Thermo Fisher Scientific /A &, %5 : EVOS™MS5000) ,
=i 0L (2 [E Eppendorf, %5 : Centrifuge 5810R) , AT AL ( Lk K EMARSA
ROEMRAF, 5. RM2245) , 2 HZIEMSIC GRINEE EYERST BT RAA R
", 5. BS-460) .

1.2 HiE

1.2.1 AR R Tmem12] BEHFGBBR/DROWRESEE W Tmemi21 FRA T/
B 12 S tafk b, HA 2 MMNET, HgmisFa0 15 = ANMNEF . Loxp A s BEAE
AN EFRIB RN, 45 Loxp AL/ RS A AH AR R IA B Alb-Cre /MR ACHC
i}, Cre BEMMER Loxp XIRK 741, {345 Tmem121 FE DA (1) B/ i X WM %, SBILAT 40 B
SVE Tmem121 FEHRBIRE, W 1A. F Tmem121%Y/Cre /NS Tmem1217°¥9% /N G 3E4T
A, MRAEEEREE, FARNRAEEMERE: Tmemi21%"/Cre. Tmem1211¥0x,
Tmem121%*/Cre F1 Tmem121%¥*, H Tmem1217°1%/Cre AT 40 I0AE TV Tmem121 3£
kN (Hepatocyte-specific Tmem 121 knockout mice, Tmem121°1P) 3 Tmem1217°¥M0% /N

PEuX /N, LB 1B



B 1 AR, Tmem 121 ZERRER /DRI (A) 5EHEKRIRE (B)
Fig.1 [Establishment (A) and reproductive strategies (B) of Hepatocyte-specific Tmem121
knockout mice
122 PARERBEE  F7FLAVNR 3 AR, BIHUNRERS 0.5 cm, BT EP HX
TN A 50 plo JHALIEFE: 55 °C 15 min, 95 °C 5 min, #Ja I 50 ul &1L 1L
o B Bk S N ERAS ) DNA it PCR AR F: 2xPCR Master Mix10 pl, 25857K 8 ul,
IER 5445 0.5 pl (10 pmol/L), DNA 1 ul, FI¥FFIIEE 1. RNFEFN: 94 °C 3 min,
SRIGHEAT 35 ME (94°C30s. 60°C30s. 72°C30s) , #%# 72°C5min, HafaErr
4°C. PCR FERJG, RPWIHAT 1.5%BEHER Yk, HE 110V, A 20 min. HLIKES
W, FAER G R G R 4T
£ 1 3195

Tab.1 Primer sequences

Gene Forward primer (5'—3") Reverse primer (5'—3") Length/bp

Flox TCTAGGATCAGAAAACTTGCTCAGT CCACTCGCATTCTAAATGCCCT 290/226
Alb-Cre  GAAGCAGAAGCTTAGGAAGATGG TTGGCCCCTTACCATAACTG 390
Tmemi2] CTTCGTGCTGGAGATCAAGC ATCCAAAGCCACCCAGAAGA 219
GAPDH  AGGTCGGTGTGAACGGATTTG TGTAGACCATGTAGTTGAGGTCA 123

123 WHNRERER. FERIRTRARBEERREEL W5 Tnem 2110V
F Tmem 121590 NG TR B, A KR RS . SRR A%, T8 SR 1) Timem 2170900 7
Tmem 121590 /N & 7 WFRTE. ARFIICHINRUFALSY, BRI 6 SR 0 PR 5 4
B2

124 RS HE R KN RITIRALSURES @I DI, 0 R bl T
B 10 min, (KUCTIBRRE ZBEKIE, FAKTHEs 2 min, FIVOKSIE, 0.1% (28 ERITTHS it



175046, KR, PG 1 min J5, FRHAHRAKMGE, &EIKIREHE CREBK, —H
FRIE, A RS S O B R AR S N R

125 ANRAFRAENERRRR ST X Tmem 121" & Tmem121°8 /N, ZHRBR
Wi, #& 1hJ5, 3000r/min B0 10 min, M EZMIERH. B2 EIERDITN %
FRERAE DI, TPl BRI R IR B L 208 (alanine aminotransferase, ALT) « [JXZR
HILFEREE (aspartate aminotransferase, AST) . 1% (albumin, ALB) LAMFLERM AN
(lactate dehydrogenase, LDH) 15 &R THGI

1.2.6 ARERFARPSSERESTE  B8~10 B Tmem121"1Hl Tmem 12121 /N
(R EL 22~25g) , WREF/SIEE . MEWTG, i “U” TEU) 0 BB a0 11 # kA T i
Filk. MR RESRKCEATEEEY, 6B 3 ml/min ROUREEEERTNE, FEVEVRE NI B
U SERDBTFF T K, AT SR 1 s, METEIRE 37 Liberase BT ALZE MR, S min
JE A I EIL 202 W Ja A5 LR REVE o DUIN TR NG5S 20 B, /N o BBCH JFEE TN &5 TV B0 A 2
W PR R R IRIL, W AT AT AR A, TR 70 um A0 07 8, WCERIETR . F
JH Percoll 3% &5 & 6 F B3 0010 40 B 4l AL T 40 M s 4NMUARUG , 3 h SE S R kg R 0%
(Williams E media + 1% L-Glutamine + 1%X{40) -

1.2.7 PCR ¥ Tmem1218er /NG EARFFAIHI S Tmem121 MIRIE  WdE Tmem 21709/
F Tmem 121410 /N GRUFEARF AL, 4% IR0 G BT M BB EAT RNA $REUE 3 A cDNA.
@ PCR B4 1% Tmem121 RN 22 GAPDH :H, 51974 W3 1. Bif5# PCR F=4 47
Bk (110V, 20 min) , BERBAREGAIBIE e 3.

1.2.8 Western blot il Tmemi121*Per /N JERFHF Tmeml121 EAHRZX logeS
Tmem12171 FI Tmem121°7P /INERJFEARHTFAIML, NG S M AR RIPA, FTH2EL
MM R E A KRB BRINE S EREZ MR, £ 100 CCHIZFM T &P 5 min. 6%
SDS TP i LM HEAT LA Bk AR, BB T GBF 7 08: 100 V. HERF
4 60 min) , A 5% AR PIFE SR FEM 1 he B TBST i 3 U5, KB TH
& Tmem121 (1:2000) . B-actin (1:3000) #REiH, fE 4°C %M FMmELIRK. KH, M
AR =P ST 1gG (H+L) « PR 1gG (H+L) , 1:5000], THi& s
1 ho FRM TBST §&vk 3 WJa, 3L ECL BN, ERIRMRE&E ARG+ HEA
FAr AT, IR AT SR A R

1.2.9 ZIMERRG A MR EAFAMES  H CellMask™ Deep Red Plasma Membrane
Stains &0 AR A0 BREEAT AR G 2. SRR . JeXsEFR MR PBS ik 3



W, BB, T 37°C B E 20min; FEfE &7 40, B PBS vk 3 X,
BN 4%Z RHFEEAE 37 °C FEE 10 min; ZiEERGHT PBS ;2R )5 N
DAPI, TE=REEHAM TE Smins 55 PBS Mk 3 Ik, TEZ06 R T T WSt
EELCE

1.3 Siit$aE BRSEREZED 3R L, SREELL x + s £oR. B ¢ %
ARG B8 S5 AR AL 2 T I G it 2 2= 57, P<0.05 NZERAH G E L. KM GraphPad
Prism 7.0 ¥ {idti7T4:

2 &R

2.1 FFAHPRERIE Tmemi2] RER/DRERBE SR X TmemI217*/Cre /N5
Tmem 121" /NERIRAS AT BRI RS, 45 R WK 2. FIA Flox 5144XY 1 H
290 bp Z5 IH/NREE R BN Tmem 1217000 afi &7, X434 H 226 bp 2671 N BF A BU/INER,
[FIH4 48 1 290 bp A1 226 bp 2645 N Tmem 1217/ FIFH Cre 3149 H! 390 bp 2677
MFENREH Cre R . ERER 1, 2, 3, 4, 6, 7 N8 Cre ZEKI/NR, 1, 6 54 Alb-
Cre /MR, 2 5N Tmem 121 /NG 3,4,7 58 Tmem1217*/Cre /IN§R.» 5 5N Tmem 12 110¥/flox

N

B2 AREFZE PCR XE4R
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.
2.2 FFapaRsRE Tmem 121 BB/ RII—RIER  Tmem 121" /NG5 Tmem 12121 /)5
BAESN UL AR B VS J7 TS R WL W S 22 5 DL IB] 3A-3B . Timem 12171 MEFR IR YR 19~
21d, BEAAFZ 4~12 HUNR ROEH>95%. BERIE Tmem 21" /N5 Tmem 1218 /NS,

ERERAHEES (1=0.016, P>0.05) LK 3C.



B3 TmemI21"x FI Tmem121°He» /)N AN B AR R B H R

Fig.3 Comparison of appearance and weight between Tmem1217°¥1°X and Tmem121*1°° mice
A, B: 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: Tmem1211°¥1°% mice;
b: Tmem 121" mice.

2.3 AR RYE Tmemi2] WBEDPRFEEKEERLR N4 BT IFE 40 e S
Tmem 121 R0 /NIER B RISEI, S 8 JH IS Tmem 121 /)N B3 % [7) 5 x0f B/ B, HR
AT IS MR R . SR ER, Tmeml 210 /NR 5 [R50 /N ERAREL, I FR 3L

MIFREESHTHEZR (1=0.687, P>0.05) , WK 4A-4B.

Bl 4 TmemI21%%%xF Tmem 1211 /R F RE KA F LR
Fig.4 Observation of the liver coefficient and morphology in Tmem1211°¥1°x and
Tmem 12124 mice
A, B: 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: Tmem 12171 mice;
b: Tmem 1211 mice.

2.4 TmemI21"¥% B TmemI21°Mer /NSFFAEAELR HE Jeta N 7 W I IERE = m b



Tmem121 X5 /N FFNELAL R, T3 ARG - Qe LSS Tmem 121°1P /NER Y5 Tmem 12170900
ANERRFIEAZ, AR (85, WAVNRIFIRASR R e, FRABOAEF: +
JUEFIK N B e, A EE G S bk S RCEDIRHES, NS RIEE, OR BRI Y 5k
R RMEAMMIRNE ;45 BRI A M Rr S PE RS Timem 121 KRGS 2L ATV 25 25K B s BEAE

Bl 5 /HRIFEAR HE Je 8

Fig.5 HE staining of mice liver tissue

2.5 TmemI21%¥%x T Tmem1217%r /N5 L5 A2 AL FE R I LB e £E Tmem1210¥00x I
Tmem 1217 /N UL REAT AEACTRARIE , 00 AR AR BR Tmem 121 b /1N BRI T g
IS0 . ALT F AST IR 1S FH 55 V2 1) B PP 4 s 43 PR AR AR AR B o LT AR Ak o0 BT 45
BRILALT (1=0.730, P>0.05) Fl AST (¢r=0.914, P>0.05) fEMA/NRAZERLLH
SR . ALB HE R WA IE A RINRERIAR £, LDH & RS IF TR R 5 IEH . 45 R
B8 ALB (¢=2.137, P>0.05) il LDH (¢=0.762, P>0.05) fEFL/NRA K2R BEA S

ARG W 6. XSRS RN AR R VERER Tmem 121 B AL 1IEHRAS X TR



B 6 MRIAELIEIRHE (n=7)
Fig.6 Comparison of the blood biochemical indicators of mice (n =7)
a: Tmem121191% mice: b: Tmem 121*M°P mice.
2.6 WIEFFAMMR T Tmem121 FIESRRBE FIFH PCR J% Western blot £& I 41 fifs
Tmem121 7EEFKFRIE KT LKA . PCR 452N Tmem1217V00% /) i 41
A 219bp, 11 Tmem121°MP /NRATFHMITE 267 (B 7TAD 5 R Tmem121M10x 24 ff 3k
K& A Tmeml2l JBt. Western blot 45 H IR Tmem 12141 /N G4 H Hh 258 A A6 0 AS 2]

Tmem121 & H (K 7B) o $ERHFAERE % Tmem121 JE AR Bk /N BRAA Z R DD

B 7 Tmem 12171 F1 Tmem121°Mer /R T4 Tmem121 RiEKF
Fig.7 The expression level of TMEMI21 in the hepatocytes of Tmem 121"/~ and
Tmem121°1° mice
A: The expression levels of Tmem121 and GAPDH genes in mouse primary hepatocytes detected
by PCR; B: The protein expression levels of Tmem121 in mouse primary hepatocytes detected by
Western blot; M: DNA marker; N: Negative control; a: Tmem 12171 mice; b: Tmem121*"P mice.
2.7 Tmem121 B3t IEARFTFHRTEZS KB IH Invitrogen CellMask™4H ffd i< 4Ll GE % PR
BEJHbRIC AR, A TS AR RIS S5 o Tmem 121°M% F1 Tmem 1217 /N RFAR,
JFAHRIE S R I, 5 Tmem 12171 AL, Tmem 121280 /) B3 FFAH H 2 THI AP35 688.49
um?, FEXF R R ) 46.89% (1=10.750, P<0.001) o [FINF &I Tmem121°M /N 55 rb (1) XU 48

M, XTI/ 1.23 1% (1=3.062, P<0.05) W& 8A-8C.



Bl 8  Tmeml21*MP F Tmem121M0ox /N 53, JRAR FFT 240 i 5 4 €601 4 Ffd 22 T AR S W A% 4 ffd b
Bl
Fig.8 Cell membrane staining, cell surface area and the proportion of binuclear cells of
primary hepatocytes in Tmem1217°1°% and Tmem 1211 mice

A: Cell membrane staining of primary hepatocytes in Tmem 12171 and Tmem 1211 mice; B-C:
Cell surface area and the proportion of binuclear cells of primary hepatocytes in Tmem2]1°¥1ox
and Tmem 1217 mice; *P <0.05,"**P <0.001; a: Tmem12171°V1°X mice; b: Tmem121*MP mice.
3 itig

WS A R R M U R B, R IR, AL R EA =0 —, BAAE
WEENIIRE, L WEH RSP AT, B 50%K) BTt s EE s, |
& G MBI AR B 7 I FIE PR e s AR, (H A — R I B B R 45 M I T g
R AER B IR, MUASIRE H (transmembrane, TMEM) #4471, Tmem121 & A {F 2 H
— b1, Tmem121 FE S AFPIEA R R A, $on A IR T Re B — 2 e, EH
AU A DL ST RGE



CRISPR/Cas9 H: M FRB ARG Cre-loxp RS H 4 SURE P L R e b (¥ Zh A A8 AL
WAL R DR ) B T B, Tmem 121 JERL A 2 MMET, HEARMGX AL T3 =4
SRR b AWFFUAE Tmem121 55 —ANFM 7 B Wil A PN 77 18040 5] 1) ToxP A7 58, FIH
ARy R RIS Alb-Cre PR loxP 251, FFVIERFER A loxP ALriA]H) DNA 551, MM
SCEF AN RS SRR Tmem 121 5K FIH Alb-Cre THRA Tmemi12110%10x Juzz, 135
Tmem121%%*/Cre /N6, T4 Tmem1219*/Cre I Tmem 1210V BhAT 2458, AR/ BRABEAT
RIS E, BAMGH] Tmem121%%Cre (Tmem121°1%) /NfR. PCR Fl Western blot SZK;
LR RIR Tmem 12170 /NRAFAIE R Tmem121 (IR IEK PR ERRAK, 1X R IALEFFIE P4 5
YERIR Tmem121 /NSRRI AT, X HEALL, Tmeml21°M R4 F Re IR
KRB HRIER, RN DI RES A W 232 HE B4t 5K Tmem 12171 B3I IR
LA BN AR IR, RS RE ST, R L VA LA 5K K 48 1 I 0 S B AR
{2 7E Tmem121 B2k 1S40 0 ohoSUR 40 B BT o EU A1) 2 35 088, 20 A SR T AR 2 35 8 N

AR HE RS 2 A5 R8s B, AR BB, AR AnMsg N, 2 50K RF40i
TERFIE R SRS, BB R . MR RAEZA I, HE R, IR sk
E2F #5¢[K 7~ 7 (E2F transcription factor 7, E2f7) A1 E2F #5[K-7- 8 (E2F transcription factor
8, E2/8) /)N BT b 00 T 20 i S5 25 i/l T HFAE DD B R FF IR {H 24/ RS2 380
VRS, FFREZS 55 5 AR TR, T W 22 A (BRSSPI P88 PO TR o E IE FE RRAS 2R AT T
JFF 40 3541 384 T AS S PP T e 50995 3575 400 S 200 60 22 3% A 2 A X 4549 3 5 o UK
51, Tmem121"M [RAIET, (EAFHEA BIXCGZ A BB 3G, Tmem 121210 B2 75355 i 22
RS E UK, AT R A B B R R B 5O, X TR — 2D I SRR SRR B

Matsumoto [ A1 F 2 (4% 45 3 PR bR 10 AT B B 22 A A HT A, % BULAE 25 o i 2 e 7
e, I b 2 £ R A B R AT SE SR AR G B R T o IX SEAIT 5T 2 SRR S A ) A3 4 A i P
BEAE T3 OIAR G o AW ST AP Timem 121 SR A8 FF AT A XURZ 40 38 1, 42718 Tmem121 7]
BE s JF AR A I 58, X BLJG B S T U1

B2, AHFORINMGE T Tmem121 FFAHMURE ST PERIR AN BBRL, 45 R R 40 i
TmemI2] FRSREKINRATA B IEH, HIIREIES, HZ AR Mm (P <0.05) , 41
FR T ALK /NB/N (P<0.001) 5 3X 7% Tmem121 A] BELE T E5 15 45 52 3 A% o 5 400y 434
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