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SAEPERS B 4N HLF &P B/ R i 5 %

BB, Fe0ih, RERG BB, 5 AN & A

(FAEEEFLEARGEELRRE, S BRFHDHAFHARAZR, &T  530004)

BE B& 8 TS A M B T (HLF) ZE8E R S R I LH], SRR A PR E S B 20 HLF 3 B s /N B h i
ik FEAMKF Lt CCK-8 3055 Uk HLF $ ] 3id 2235 % MING 40 fudG 78 520 o 3k RT-qPCR Fl Western blot, 7351
£ mRNA JKF R (7K PA I HLF 30 e kR, # HLF™ ™ 55 3L /N R Pdx1-Cre ™~ /NEL(CSTBL/6)) 2458 57,
PAFFHUNEL A PCR J7 i % /N AR AL, 3l 3 RT-qPCR HAR T Western blot £l HLE J5 K 7E 5 &5 B 20 g 5% /)N B
(HLF™™ Cre ™~ ) FI$ B/ BL(CHLE™ ™) i) mRNA KR (1 KF- 0525 5, B bR . (R ER 2 26708 BRUAG i 5 2
LUHIEA TR AT AN - DAL (HE) e @50 B, S5R HLF B[R A0 it 3235 X MING 4 Jf 3 58 JC W 3 2 Wi . 7
MING 1 rfriii] HLE JEPR D mRNA Sk KPR B R T 74% B8 AR KT-HX IRAL N BT 60% ;33 % ik HLF JEH
J& , H mRNA KK %) BRAL G 2. 13 %, B (3R KF %t BRALRY 1.8 ff . fibR/INERA HLF L mRNA 33K 7K - 5% B
T 89% , 3K R KK T-H 0 HAZH R T 65% . HE Yot 25 5 R - mi /0y BUBE 5 21 28 9 40 TR 265 5 0 BRI BRUTC B B 22
5o #l HLF {5 MING Z0f bR & AR = 20 20% . 4518 AP E HLF SER RN B, S FT HLF et R & L]
PIFE FRER AL T Zhpisiny

KER AT T SRS B 1 ; RT-qPCR; Western blot; PR R ; CS7TBL/6J /N

FESES R332

NEFRER A XEHE 1000 - 1492(2025)08 — 1432 - 08

doi:10. 19405/5. cnki. issn1000 — 1492.2025.08. 010

PR 2 — A8 P AU , 2 AR AL R

1 P55
I TR IUBPAR 5% 0 Eh e 3 SIS R HE 7%

BREERBERIGR Y R m S g Ay 11 #R
WAL 1B B AN TN RE SR P AL D R IR A 11,1 E%shdn 3 16 ~8 M SPF 4% HLF

HL PSSR N 2R AR T H TS | X EOR IR IR a7 (HLF™™) /N | 2 ik SPF 4% HLF 4

B A 58 2 TE A . B I L (hepatic leu-
kemia factor, HLF) 20145 & B2 17 5% 45 #4935, ( basic
leucine zipper, bZIP) 5 58 5 W0, S —Fh &
DIRERE SRR T B9 W HLF 5 20 fudsg 5, o
A AR FNE S L A5 22 Aol A BRI P AR A
EEURR B B A0 A A H
HIHMAERE . N THRARIE HLF 7R S B 40 b
L BE S AE AL, 2B 58K Cre-loxP 5 Gt ) 1
THES B ANMAF T HLEF JE R RRR /N U R B 78
HPRZ HLF TER &y B 48 1 v 4 i BB K A AL
PERSE AT SR SRR

2025 -03 - 08 £k

BETUH ¢ K E WA RIBTH (45 :2023 YFE0100800)

YEF A B e, 5 B AR R AR
B, o, R, W AR R0, 8 (5 E A, E-mail:
631673571@ qq. com

AT/NERL,2 B 7 Al SPF 9t Pdx1-Cre ™™ i,
BT 18 g, Xyl Bk (H ) A= Rk H A R R 1
Iz, BRI A G 8 5 A CSTBL/6), /NRIFAFE T
JUVE R B A I L b, 4 B SPF b o A 5%, AH
XHEEE N 40% ~60% (23 (23 £2)°C,12 h YL/
EEER, BB OK, S R g 227 P4 R
FENY) SR AC BT A 22 51 2 VE AT T AT 8 B AL
%5y : GXU-2023-0107 ,

1.1.2 e & AHESE KA 40 & o/ B
[ B 2L (MING ) , 15 35 40 it I 5 10% Jif 2 1L v
(FBS) Ml 1% ¥ - 5% R 1Y 1640 By IR Ik, 1 37 C |
5% CO, JBJE S 45% ~ 60% (118 W 5 374 v 5
I o

1.1.3 £ 2MEERA  FEADE I G
THbR LR ASCER i 3 A PR A 7], TS XW-80A ), 6
JiF PCR {% (2 BIO-RAD /4], #15 TI00TM Ther-
malCycler) , ¥ Uk B0 AL (78 [ Eppendorf 23w, 15
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Centrifuge5804r) , & [ ¥ I i 14 & 4t ( 3£ [{ BIO-
RAD /A ], #145 Universal Hood I ) , 2H 25 il wg Y ( i
[E QIAGEN /A #], 815 TissueLYser 1), A=4b 555558
(R BT g A R 7], 'S LRH-150B)
i kR ( TECAN , 15 Infinite M200 Pro) , ¢ )G &
PCR {¥ (Analytik Jena,#45- QTOWER3G) , & fig 4%
V&40 (3£ [E BIO-RAD 4\ &], Bl-5 Trans-Blot)

F2 ) < 20 8 R A B A0 L R R ( To s T
AR BRAT]) AR B g i) ( Rt
R A BR A ), TRIzol 3570 [ 1 M BE i A 49
( Genstar) /2] |,1640 35375 ( 3£ [F Gibeo 24H] ) |, Jil
PBS ZZ a8 [DMSO RIPA 2020/ 41 i 241
(L R ERHA A A, ECL B G .
DNA (2000 ) marker ( At 5 B i 0l A= 1B A BR A
Al) ax HEE EREZ MR (LR ERECA IR
A]) , JoNTE R R R SR U0 & [ KRR AR (L
7)) APBRZA W ], DHSa( Takara) , BCA £ 1l 5 151
& CCK-8 il ( i = RAYH AL W], Alpha
Tubulin & Hye EHTIAR (IR E A PIHARA R
A])  HLF 2 [ 5 50 PR (3 Abconal 24 F] ),
HRP fHIECHY L EHT% 1gG (H + L) (HRP fHIKAT 1L
FPR 1g6 (H + L) (RN =AW HE ARG RA
Al o
1.2 /MRERBAMEESR K MING 40fi0'E T 24 L
MR REFR 4 BRI = R 2% w) BB A3 vp i O vk 4 T g
T AT G ) A R A T 4ok s/ M e e b B 5
SL A 20 M 58 A IR IR 24 b RO LA i
AT RE R IR E A . By FTP 80 ansk 1 e
7Ro peDNA3. 1-HLF JiukL Ay 5 50 2 i 44 2, Hovp
HLF B£ K741 078 B ( Mus musculus ) 35 P41
1.3 2 RNAREU FRIL S0 mg A BRARZULRA 2
mL 250485 v (B2 B AR b B A A 38 o G
it ) , A1 mL TRIzol ,2 kK , {8 FH 4 SUREREASL g
E B )3 ,4°C B0 1 12 000 r/min B0 10 min;
B T T R O Y S SR A D TR A R TR-
Tzol R BEHT B AT, $RIBUS 1 RNA A5 ] 30
pL KE DEPC 7K il , 9K Fa FH A 4SO 7 vk B2, OF
BT -80 CHERIR KA R A o
1.4 RT-qPCR &M 42U BRI ZLE RNA,
J 5153 cDNA, f#i | 2 x RealStar Power SYBR
qPCR ) (b st B Ol A W BHECA R | L 4%
HRIZ 7 i 10 B 5 20 B8 47 RT-qPCR A5, >R
27T mRNA AR Feak i (] B-actin
RYERNZ:, 51PN 1 iR

1.5 Western blot il Ht 50 mg iR AE 5 T 2
mL B, A T mL iR 2% i (PMSF @ RIPA
=1:100) F1 2 MCHIEER , 20 20 % ASORE A o 1
J5 4 CHRER P A 5870 24 . 12 000 1/min 25
010 min 5 F BCA 3000 52 5 119k B, 4 B SCik™
W J7 2k 2547 Western blot £, fdi ] Tmage] {4
X GRS T AL B

1.6 HLF X{ZHRIETEE RN K MIN6 41 i
FeFh T 96 fLtk P iR, A5AL 100 pL, & T 37°ClER
FEFRRARESR 24 b Ja XAl M i AT R g P TR gL e
12.24 48 .72 h, i {] CCK-8 5] K5 I 241 fity 15 5 R
J1 AF FHBEFRAAE 450 nm PR . #2 BE UG
WA R AL BT B 40 TS T .

1.7 HLF EERBEBR/NMRHEFRBLEE 7
/INEREHR 3 mm 25 A 1.5 mL B8 5, A 200 pL
PCR 24, & TR JE N 55 °C Y 18 1R P2 PR 24 i it
B MG AR TR S T T, BOUEEITR ) 5 9K, R 10
min, 12 000 r/min B.0> 10 min, & FH &, 1A
250 pL ddH,0, 55 CHEIR 1 h, 155 DNA #£ 5 X
DNA F¢ 5 4T PCR 14 A EE I LK, 5 PCR ™
Pl s Is BUEE RS (/) BRUJES PR B S8 0 51 ) 2 L 3R
D)

®1 519F5

Tab.1 Primer sequences

Primer Primer sequence
F:5’-ATCTGCCACAAAAGCATTAAGGAC-3'
R.5'-ATCTGCCACAAAAGCATTAAGGAC-3'
F.5'-CCTGGACTACATCTTGAGTTGC-3’
R:5'-AGGCAAATT TTGGTGTACGG-3'
Internal control B-actin(mice) F:5'-GCAAGTGCTTCTAGGCGGAC-3'
R:5-AAGAAAGGGTGTAAAACGCAGC-3'

HLF flox Genotyping of mice

Pdx1-Cre Genotyping of mice

HLF (mice) F.5'-CCTTCATCCTGAAGACGCATTT-3’
R:5'-TCTCCGTCATAGGGAAGGGT-3'

siNC Sense; UUCUCCGAACGUGUCACGUTT
Antisense: ACGUGACACGUUCGGAGAATT

siHLF Sense; AAUACAUGGACUUGGAGGAA

Antisense; UUCCUCCAAGUCCAUGUAUU

1.8 ALBEHE HOBIRE/N R, FRIUA T =5 R
FHEIAE R F AR B8 A BT /N B, 70 9L 1 3% 42 4 52 4 B
BRI LY, HIBERR 7, KT IS 1 PBS ARV, W
PTG A 2 mL B0 R 5 I S8 B B )
17 PBS Pk 2 Yk, il K BRI R I 1 K 4y, 43 iE 2
mL B0 . AEURE L B IR A A 7R AR5
F - 80C kA H

L9 {AREERESEWN BRI T 6 SR i
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JL, i BRI B IR B B0 I, ARSI U S
o P P RS R A L, 7 95°C T B v Fk 3 fn
420 min f5, U LA T UK B A, Z T 8 000
r/min B0 10 min | $Z U A EIE RS ERIR S
JG BT 9SC T P 10 min B HISHB &
96 fLEEFARAR b, i FH AR AL T 620 nm J A I AF:
A OGIE . 5 R BCA 005 48 1 By J32 O ik
T —ALAb B,

1.10 %it=E4bE  {fi ] Graphpad Prism 9.5 % f4:
XA BARIA TR 30T, R L v 25 T, 1
P ST REAS ¢ K50 J7 1k oy A 2 1] 22 5%, P < 0. 05
hERAGE L

2 HR

2.1 %I/ RE HLF & F 334052 HLF mRNA
RIEKFEZME  AE/NEEE B 41 & MING th, )
i Y P Bl 2 35 HLF SE 4, R ] RT-qPCR J5
Pkl HLE mRNA 3K 7KF 41 i3 g6 A it 2Rk ik
555 5 LA Y siNC J7 51 F1 pcDNA3. 1 %5 25 )5k 1)
MING6 41 it Jy % B, RT-qPCR 56 LA B-actin /E Jy N
ZHEH L G5 RERY] M (B 1A) 8 %35 (B 1B)
HLF A% MING 4 it mRNA () 338 7K -1 7
A TR (P <0.05) , HLF #2041 fd i) mRNA 3%
IR hoxt BREH IR 26% s HLF 33k 363K 2H 20 Jfd 1) mR-
NA FR7KF A ALy 2. 13 5,

2.2 #P%l/EFkiE HLF EEFE3T40A HLF E 8 RiE
KESM  AE/NEUBE B A MIN6 Hh, 51 4
Bt Rk HLF B, F] ] Western blot J5 2 46 il
HLF & F AR IR K, il ge A 2 a8 i 56 43
MLAFE YL siNC 51 F1 peDNA3. 1 25 2 5ORL 1Y) MING
A XF R, A o-Tubulin /E NS, 45530, 310
il (Bl 2A) Bt ik (& 2B) HLF BEP X MING 4 g
R FRIA K E A T B m (P <0.05),
HLF 417 25 40 i 1) 25 1 3835 7K 7 29 2 %) B2 1Y
40% ; HLF 32 F2 3520 240 i 1) 2 11 33K 7K1 24 Sy ok B
1.8 1%,

2.3 HLF EFE &/ 53 FiExF /R MING 48 B i
JERIRSMM A/ B MING Jige = 200 i v 3 3] 400 ) st
F3k HLF, 4> BIFERE YL 5 12 24 48 72 h, f#i i CCK-
8 J7 kil e HLF 2305728 Ak o) 240 Ji 14 B 175 100 1) 52 il
S5 RRY], A MRS G 5, )/ 2k 2R3k HLF 345Kk
X MING 4 Jifd 384 58 7= A g & 52 (P >0.05) , O
K3,

2.4 #P% HLF EREX$/R MIN6 2 iaE R &2/

MING6

ok

; ]

siNC siHLF

The relative expression of HLF mRNA >

s}

MIN6
#

;

The relative expression of HLF mRNA

pcDNA3.1 pcDNA3.1-HLF

B 1 #P%l/3535R% HLF 3t MING 40P
HLF mRNA 3iA 7K F 89200
Fig.1 The effects of inhibiting/overexpressing HLF
on the expression level of HLF mRNA in MING6 cells
A; The effects of inhibiting HLF on the mRNA expression level of
the HLF gene in MING cells; B: The effects of overexpressing HLF on the
mRNA expression level of the HLF gene in MING cells; ** P <0.01 wvs
$iINC; #P <0.05 vs pcDNA3. 1.

00 PRI HLF J5 5 B 240 MY D) fE
R4k, 7E /N B MING Jik 5 240 Ji o F) B siRNA- 1) 4]
HLF 5% 4% 24 h 546 00 40 fbs e & w28 fh . 45 1R 2
7N AT R B, HLF 30 ) 2H08% b o 0 25
2J20% (P <0.05) (K 4) . ZZRERY, M HLF
PER RS B A M b o R i

2.5 NRHWESE5ERBLEE 4 H HLF™™
ali /N A SS B 4 S A R 3RS 12 J HLE™ ™
aif /N K S Pdx1-Cre ™ /N ZR5C BB 3145
F1 L 14 B, ¥ F1 {8 HLFflox/ + Cre ™~ 5
HLF™ ™ A58, 4645 F2 A0/ 36 L, Hih 47 9%
RIBLYESE  REAS 3 3 150 bp 2541 (/) RS R B Dy
HLF ™" | [ B4 384 1 150 215 bp 45715 B9 /N LA
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A siNC siHLF

HLF

a-Tubulin

w
1

NS}
T

L

The relative expression of HLF protein

S

siNC siHLF

B pcDNA3.1 pcDNA3.1-HLF

HLF

a-Tubulin

w
1

_|

_|

The relative expression of HLF mRNA

pcDNA3.1 pcDNA3.1-HLF

B2 #0#)/iERiE HLF 3 MING 4052 HLF mRNA 3Ri& 7K K208
Fig.2 The effects of inhibiting/overexpressing HLF on the expression level of HLF mRNA in MING6 cells

A The effects of HLF inhibition on the relative expression level of HLF protein in MIN6 cells; B: The effects of HLF overexpression on the relative
expression level of HLF protein in MING6 cells; * * P <0. 01 vs siNC; *P <0.01 vs pcDNA3. 1.

A

121  -siNC
-+ siHLF
S 101
2
£ st
=
o)
O
6 -
1 1 1 1
12 24 48 72
B Time (h)
121 -e-pcDNA3.1
-« pcDNA3.1-HLF
g 10
2
£ st
B
©
&)
6 -
1 1 1 ]
12 24 48 72
Time (h)

3 #PH)/ i FRik HLF X MIN6 20 B i858 59 3 0
Fig.3 The effects of inhibiting/overexpressing HLF
on the proliferation of MING6 cells
A :The effects of inhibiting HLF on the proliferation of MIN6 cells;
B :The effects of overexpressing HLF on the proliferation of MING cells.

YAy HLE™ AL 36 Y 215 bp %7 A/ AL A
Bk HLE™™ 3 58 5 T 52 650 bp 4575 /1N B
SEHA Ny Pdx1-Cre ™™, HEPH R4S SR @R HLF™
Cre” " /NEL 8 H (4i%5 6), HLF™"' /NEL 9 H,
HLF™ ™ Cre* " /NEL 10 B (45 1 -5) , HLF™™
MR K45 7 -11) 5155 Gt e d. WE
5,

2.6 RT-qPCR I4iF HLF EEEBRNE N THK
UE HLF A9 bR AR, 2l BE AL B 6 H 56 R AL
HLFl]ox/ﬂox *n HLFﬂox/ﬂux Cre +/ - E@ /J\ E_[,:L , %%Eﬁﬂ%‘( *u H:F
EHL (n =6) , fdi ] RT-qPCR 77 245 0 i BR R4 %
é[j:l:%ﬁn Ig] 6 FJ_I-‘,ZT_\‘ , 5 HLFﬂox/ﬂox /J\ ﬁ*ﬁ H_/; , HLFﬂox/ﬂox
Cre ™ " /NERUBE IR AL 40 HLF ) mRNA 235 7K &
AR, IR 29 91% ;1 JIFAE 20 20 P 417N B HLF
1) mRNA ik 7KF-J0 3 X, R EH HLF
PRV SRR 32 R, BE DR Rl ok A e it 2H 25 5 1 o
2.7 Western blot I&F HLF B zIR 2 BIFEHL
iﬁgﬁ%ﬂﬂ\] HLFﬂox/ﬂux %.I] HLFllux/ﬂox Cre +/ - E/‘J/J\ LEH‘%'
3 H R IR 2H SR BFE 2H 21, FI) ] Western blot J5
PR HLF 2 235K F 4 a-Tubulin £E2 4 25,
FE{H A Tmage] %%} Western blot 45 5 3k 47 81k,
éﬁ%ﬁi‘ , Ej HLFﬂox/ﬂux/J\ LF_:{L‘\‘*H l:t , HLFﬂux/llox Cre +/ - /J\
RUBEAR h, HLF 2 [ 3R 3k K P B (P < 0.01),
HLE™ ™ /N BRE 1K SF- 1965 % (FETA) 5 i JiF A
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0.5

Glycogen concentration

0
siNC siHLF

4 #P# HLF ERE 3t MIN6 4 faER & 2R % 0
Fig.4 The effects of inhibiting the HLF gene
on the glycogen content in MING6 cells.

* P <0.05 vs siNC.

Abp M 1 2 3 4 5 6 7 8 9 10 11

2000

1000
750

500
250

Bbp M 12 3 4 5 6 7 8 9 10 11

2000

1000
750

500
250

5 MREEBETLER
Fig.5 Identification results of the genotypes of mice
A; Identification results of the Flox genotype; B: Identification re-
sults of the Pdx1-Cre */ ~ genotype; M: the DNA Marker 2000; 1 —11;
mice; 6: HLF™*

the mouse numbers. 1 — 5; HLF™V1* Cre */~

Cre*’ ~mice; 7 —11; HLF™ ™ mice.

HLF 3 H R K K-FAE 2 4/ R o 2 22 5 (|
TB) . LIRSERFWIEE B 41 h HLE Y R AL
Xt HLF 25 (1 3K A 32 1% i HE HLE
HARBKF IR 25 1, mRNA JKFHE
FUKP AR UEZE RAUESE , ZR PFPEBR ) B 2 HLF %

1.0

The relative expression of HLF mRNA >

*

o ]

HLFﬂux flox HLFﬂox ﬂoxcref -

v

0.5F

The relative expression of HLF mRNA

HLFﬂux flox HLFﬂox ﬂoxcre

B 6 RT-qPCR IiE HLF EERBRHIRE
Fig.6 Verification of the knockout efficiency
of the HLF gene by RT-qPCR
A: The mRNA expression levels of HLF in the pancreatic tissues of
mice with different genotypes; B: The mRNA expression levels of HLF in
the liver tissues of mice with different genotypes; * P < 0.05 ws
HIFflovflox

PRI R /N BRURA 1 ) o

2.8 HLF EERKI/NRRSESHER ¥
HLF"™"Cre*’~ /NEL (HLF &R 4) F1 HLF™ " /)
OO RRZH ) ZEAH R 251 B IR 3% 16 i J5 , B AR 40
LURIVEA I R, 247 HE Je @ PEAG S B 2827
ko A5 EoR, HUF @20/ B (BT 8B) 5 %) i
/N (B 8A) TEJR BB A BRI IR 35 25 =, e
5 AR A G5 A6 R0 40 L HE 51 I DR R TE R XA SRR
WY, HLF @A 257 | S e 5 T2 25 45 1 1) 722 10 0 i 5
YT HE ) 7 o

R IR G SRR (Y VAR K R R BIE 5 R R D E IR
TR T34 3 TH | Horh A P 3 I i
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A HLF™er HLF"“Cpe™ B Lo HLF"“ Cpe™
HLF HLF
a-Tubulin a-Tubulin
15r e
23 23 T
— —
= jan)
s s T
® T ®
=} =}
2 S
172} 12}
= =)
% =
o o
g 0.5F . g 0.5F
z S g
= s
Q Qo
< =
= E
0 0
HLFﬂoX flox HLF“UX ''''' xCre+ - HLFﬂox flox HLF“OX ﬂnxCre+ -

B 7 Western Blot IGiF HLF S5 R
Fig.7 Verification of the knockout effects of HLF by Western Blot

A The effects of specific knockout of HLF in pancreatic islet § cells on the expression level of HLF protein in pancreatic tissues; B: The effects of

specific knockout of HLF in HLF pancreatic islet B cells on the expression level of HLF protein in liver tissues; * P <0. 05 vs HLF1Vflex,

A B

E8 /INRIRBRALR HE L EER x200
Fig.8 Results of HE staining of mouse pancreatic tissues x200

A; Control group; B: HLF knockout group.

PRt R, SRR 22 AT RE A IR AR 2R
A TR B L o g LA T AT
N AHEFERI A Cre-loxP RGEMNH i T 26 AF 1k
HLF FEPR RRER/IN SRR, FE400 A5 Bk 1 12445 Y 7 Jple
it B AT R A R . S5 SRR B HLF [k
TEIEF I OL T X Bt B 4 Ml B 38 58 A AE 25 3%
A RFRW X — RN — 58 HLE FEBE RSN
S P EFE AR T RIS o A M I AR I
REFHE By 1 Ak 2000 A i 1) 25 155 DO, DA T i 42 e
AL XF 7 2 WA ) R 2 195 20, ISR A0 W Dt 25 R A
IS ZE RN HLF W] GETEBRAR B 20 ) ) 7 % b
ARSI PR R HBEAE D , Rk OIS0 8 ik — 25 R0 HLF
TEIXLET5 T AR o

HLF J& T bZIP FKjiti, & —Fp B bZIP 45§43

W1, 2 5 2 YAl B r . %3N
FIAEIF I R B B S B9 R A 4 R
G i ML ARG LA T A I R A A
o HLF @i 5 DNA R (LR 45 6, PS5 B AT
A R A S AR S I B 2k . B AERTIE
PP AR D RE , e M 20 AT AR
HOESCHEE . HLF 1) 53 5 -5 B 885000 2 DA 5%,
JEHIEAE SR L v, R DR 5 A 19 A A
KRR i T HAE Z P h i T 727 H, HLEF
E SR BTFERIG YT L AP 5 1 SR A
T WU 3 BB 67775 AT RE RSB 1
Eb e IR =

TBRARAE by A PN B2 14 3 A R A P 230 4
B, EE WA USRI o WL A R S
WATH AL , 5 B i B R ) B S IR D AN Kk AL
W 5 N30 R v IR 5 A M AR, o3 B I AR e
I 2 PR MR o B B 4n i 2
Sy AR —Fh, ERATTIT M 2R AR IR A
TEo NI, BN B AN DI RE S H S R ) K A
HUIHER

Lk LTk, AW T T AR RIS B 4
Ji HLF 3 A a R/ SRS, S TR AT HLE 72
B B 2 F A Dl e B AR R e o AL
PR T E B S g
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Construction and identification of conditional

HLF knockout mice with islet 3 cells
Hou Menglong, Qi Xinyu,Wu Jianfeng, Liao Qichao, Ma Jie,Zhou Lei,Li Yixing
( Guangxi Key Laboratory of Livestock and Pouliry Breeding and Disease Prevention and Conirol ,
College of Animal Science and Technology, Guangxi University ,Nanning 530004 )

Abstract Objective To explore the mechanism of action of hepatic leukemia factor (HLF) in diabetes mellitus
and to construct a conditional animal model of mice with islet 3-cell-specific HLF gene knockout. Methods At the
cellular level, the effects of HLF inhibition or overexpression on the proliferation of MIN6 cells was verified by the
CCK-8 assay. The effects of HLF inhibition or overexpression were detected at the mRNA level and protein level by
RT-qPCR technology and Western blot technology, respectively. HLF"" transgenic mice were crossed with Pdx1-
Cre*’” mice (C57BL/6J) to obtain offspring mice. The genotypes of the mice were identified by the PCR method.
The differences in the expression levels of the HLF gene at the mRNA and protein levels in islet B-cell knockout
mice (HLF"" Cre*’~) and control mice (HLF" ") were detected by RT-qPCR technology and Western Blot
technology to verify the knockout effect. At the same time, the islet tissues of the mice in two groups were taken to
make paraffin sections and analyzed by hematoxylin-eosin (HE) staining. Results HLF gene inhibition or overex-
pression had no significant effect on the proliferation of MIN6 cells. When the HLF gene was inhibited in MIN6

cells, the mRNA expression level decreased by 74% compared with the control group, and the protein expression



M ERMKRFF®  Acta Universitatis Medicinalis Anhui 2025 Aug;60(8) - 1439 -

VR BRI 2 8555 S MILE-12 40 #33  i4 D g H
WAET B W E W, T OBRGHEE RS A %
(ZHMBEAKRFH _ERWEER A ®H, 408 230601 )

WE BM BRI 285 (LPS) 512 MLE-12 41t R EH. Fix IRZ2 P (1 pg/mL) 555 MLE-12 4
TR S T i BB A5 (AR S MBI, R R AR B 24 b, A3 4 41 : CON LPS | LPS + 100 nmol/L JEHi#% K .LPS +200 nmol/L &
IR, PREAS 41 At 2 1 R RNA, qRT-PCR A6 I 4 i Hh 48 E BB 1 4 I A 38 (TL) -6 Jigg SR AE 5] F-o (TNF-o ) (TL-13 2R
BamiEatk N7 1(CCL2) (C-X-C FEF#a LR T ik (CXCL) 1,CXCL2 /K-, TUNEL 3246 41 Jifd i T, Western blot #6343 £
SRR 1k 2 G B(P-Akt) SRR LA MSME S IR (P-Erk) BYRBKF. R 5 CON 4 [b#xg, LPS A Al il 52 AE /i Jix
TNF-o IL-6 IL-18 ,CCL2 ,CXCL1 ,CXCL2 () mRNA 7K -} , TUNEL PH: 20 i 558 i , P-Akt 5 P-Erk % (132343400, 5 LPS
ZHAH LG, LPS + 100 nmol/L BERIMEIEZH 1Y TNF-o  1L-6  IL-1@ ,CCL12 ,.CXCL1 ,CXCIL2 () mRNA 7K T [, TUNEL [ 14 40 i 55 s
/b P-Akt 5 P-Erk 2 455535 T 5 i LPS +200 nmol/L B 0B k41 %t 48 5E R T B9k 4 A LPS + 100 nmol/L 2 Fi i ik 4
HiG, 58 BEROBERRXS LPS 550 MLE-12 20 M8 15 5A (R4 1R F , A FH AL W] RE 2@ i 0 il Akt 5 Erk SR 1k R s 2>
RPENBFRIE TR MR — 200, AT s 2 G4 Bl ¥ VR

KEIA ERIWERR Ie 20 SRR 0 s MLE-12 400 ; 5 SO

hESES R 965

XEFRER A XEHS 1000 - 1492(2025)08 - 1439 — 06

doi:10. 19405/j. cnki. issn1000 — 1492, 2025.08. 011

S PEM P45 (acute lung injury, ALIL) & —FhilfE
IREFEAE , 23 W A B RS e D R
JHL I ] S B PER IR 38 £85Ik (acute respirato-
ry distress syndrome, ARDS)"?' 4R ¥L 2 ALI f%

2025 -02 - 15 #21k

BTH : 28w SR B RB PR TH (4i 5 2023AHO05
3182) 5 22 Al UL @ B BL BT H (4 5. AHWI2023
Bac10010)

FEE R R T, Lo, WA
B 24,5, FAREE N, AL AR S0, G AE AR, E-mail
zhongxing@ 163. com

LR B, R 2 g 2 B (lipopolysaccharides,
LPS) 235 % PN 9 5 R o LR ARG . Bl
JR b ALD 2R AIHUBGE S5 RTREVR YT , 4 B = Ry
BORIT TS o ALLRRIAE I [ B M -
SSENIN=95 =i A R NS o NI b Y MO w2
Jitl ( alveolar epithelial cells, AECs) it 157, AECs 3% it
JE SRS A S 73 TR, 7 — 2D il i
B 40 1, DT o ) 2 0 S Ry, S B0 ALL 9 17 2%
161, B, B AECs 4545 19 43 T 0L T O ALL
P W TE IR YT R WS o TR R M 3R A IR-1 ( gluca-
gon-like peptide-1,GLP-1) SZ (A7), an Rk,

level decreased by 60% compared with the control group. After overexpressing the HLF gene, the mRNA expres-
sion level was 2. 13 times compared with that of the control group, and the protein expression level was 1. 8 times
compared with that of the control group. The mRNA expression level of the HLF gene in the knockout mice de-
creased by 89% compared with the control group, and the protein expression level decreased by 65% compared
with the control group. The results of HE staining showed that there was no significant difference in the cell mor-
phology in the islet tissues between the knockout mice and the control mice. Inhibiting HLF increased the glycogen
content in MIN6 cells by approximately 20% . Conclusion The HLF gene knockout mice are successfully con-
structed, providing an animal model for studying the role of HLF in the pathogenesis of diabetes mellitus.

Key words hepatic leukemia factor; conditional islet B cells; RT-qPCR; Western blot; gene knockout; C57BL/
6J mice
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