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(PI3K/AKT) signaling pathway was activated. Compared with the negative control group, the relative protein ex-
pression levels of phosphorylated protein kinase B ( p-AKT)/AKT and phosphorylated mammalian target of rapamy-
cin (p-mTOR)/mTOR in KAT7 over-expression group increased. The relative protein expression levels of p-AKT/
AKT and p-mTOR/mTOR in KAT7 knockdown cells decreased. Conclusion

and the mechanism may be related to the activation of

Rat ACs with high expression of
KAT7 exhibit senescence and osteoarthritis phenotype,
PI3K/AKT/mTOR signaling pathway by KAT7.
osteoarthritis ; articular chondrocytes; KAT7; cell senescence; PI3K/AKT/mTOR
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1.1 ASMNEMSRIRE W58 e B B R 25—
B B e ARG RO U T 37 ) AMIL 55 35 A 28 4
fERFREXT BCE K MRS, TG S 5555 T 1
WA, 5 7 E 0 R B2 kil (4
83230516) ,

1.2 ZHRERRSRIR ARSI Pr Y AML 20 itk
Molm-13 3k { [ & M A= Y RHEA BR A A

1.3 FERKF A LD HE SRR (£ E MUL-
TICELL A &) ) ; A IgD ELISA &7 £ ( 3 Abcam
v F]) s RPMI-1640 B 31 \f'i':ﬂlé‘%( 15 [E] Biofroxx 2
) ; CCK-8 i & ( i = RAEMEARBIFIT) 5
CFSE 20 ( 1By AR A= YR e A A BR AR ) 5 An-
nexin-V/Pl A0 T35 & ( i DA YRk
FRAHD

1.4 FELF Thermo Forma CO, YIEREFEH [ 7
BB (P E) A R 2 7] ] 5 Infinite M1000 PRO £
WIfEEHbR X [ TECAN (Fit:) A7 ] ; 3 B i SW-CJ-
2FD i TAEG [ 7Nk (VE50) ABR ARl T Cyto
FLEX %13 240 [ BECKMAN ( £ A ] .

1.5 ELISA &l AML & fEEMBEMNF
slgD 7KE - FERLMIENFH T2IUE AML 51
AN MRS, 10 53¢ f 3 S 30 25 AH G HE A A DU 25 21
Ivi) T LM B 12 [ A A o e ARG 3 I SRR A
HAERBFE B B 2 5 AML 4HAHDERE, # 8 1 h
J&,3 000 r/min B0 15 min, WH 1 2 T 50
1.5 mL Ep &, 28 Abcam {855 & 15 B 45, e il %)
o7 FE AR R R L BB R, B 100 L
FEAINA 96 FLARH, ZIRCE 60 min J5 , FHPERMT
PRI 3 IR, HEEINA 100 WL BEHT AR | B AE
R TCE 10 min, FAVEG)E , BEFLINA 100 pL
TMB & L, % B G ACE 10 min J5, BFLINA
100 WL 5 (3%, 76 15 min P4 B AR LI 22 450
nm Ak 4 W S {H (optical density, OD) (A, ) o
MRAEARAE T OD {8 5 Wk B & R hil bn i ih 2k, bl
JEESEFEA LR OD , FEAR A T3 R (R
1.6 CCK-8 LIGH AR EREH IgD Xt Molm-13
MARTE RIS KA TR KU Molm-13 41
JOFEBE R 1 x 10° 4~/mL J& , BU 100 WL 20 i 2 % 12
FiE] 96 FLAR I & AFL . Al in AAS TRV JEE 1
IgD , AW EHEN 0.1.0.3 .1 3 Fl 10 pg/mL, LR
ARIHSE T IgD % Molm-13 4HJIAYSENA , 454 e i
W 3AEAL, SN E S TR (S i, BomA

FAFRMERF R FRIL) K4 E T 37 °C 5% CO, 1Y
R FRFA BT 37 24 48 h, LIS [R] B 18] 45, %) 40 it 3%
T, SEFREERE , AL I 10 pL CCK-
8 A, WEOGAE 37 CHHEATNE ., &a, malil
it OD, WA A A A K AT RS ) i — 2D A7 4
L3S T3 AG I, AR {UAE 450 nm AR OD
{8, H&F% 30 min ] 1 X OD {H(OD {EFE 1 £47),
THRAHME J7, 20ME T8 (% ) = (ODypeq
= OD 45 ) 7/ (OD gz = OD ) x100%

1.7 CFSE $&#NARERER IgD X Molm-13
MREIEERI RN R AL T X EUE K BIE Molm-13 4
JFEREE 1 x 10° A/mL, % 1.5 mL Ep &N,
500 WL/ %%, B 500 wL PBS,2 500 r/min &5.0>
5 min, 7 FWEW ., B 1 mg CFSE, F] DMSO Fi#t (1
mmol/L) JFREG/M R R AF T - 20 °C, FIBHIM A i 4
Mg RS BB 2R 1 wmol/L B CFSE i
F, R Ep oA 1 mL/4% CFSE Y20, iR
BJFTE 37 C 5% CO, JFF 3% 10 ~ 15 min,
EEIMA 500 WL PBS, 53R 2] ,2 000 t/min &0 5
min, 7 VS, BB 500 pL £ 10% RPMI-1640
BigRm , ARSI G , YA Fh 12 FLAN M8 7R AR
o R RIVR EE Y 1D (1.3 .10 pg/mL) 73 5l 480 2
B MR R FRARE T 37 °C 5% CO, MIE TR
ARSI SR 24 48 h, SRR BN R =
1.5 mL Ep B, [ B E A 500 pL PBS, #2845
%%(ﬁ'ﬁgﬁ, L2 000 r/min &0 10 min,%lb}ﬁﬁ
5 EVEW, FEEE A 200 WL PBS, K5, @it
200 H 203k 38 41 B2, 10 PR R A mp 1 400 Bt G 2%
[, dRce A F S 11 200 6 BB T O X A0 A
.

1.8 EEEAELIEKRNARKER IgD 31 Molm-
13 HRASEPER B MRS L 1. 2% F10. 7% A 3
TR, 1 I T A B AT AR PR R e i M, K
J& K BUIRIAE RS 2 42 C Wi TR e 42 F ORI
SEEG TR PRI A, 7 R SRR, 1. 2% IR
JE5 2 x B BLIR A BTE 12 FLRTH/E R FIZHE, 1
mL/fL, 37 C FIEE 30 min, FT2EE [ ; BOb T %1%k
AR Molm-13 4 fft, 75 BE i — 2 5 805 5
0. 7% BriRg 7843121, 23 B AAS [R] e BE 19 1gD (1,
3.10 pg/mL) A E 12 FLAkHE R B2 B, BEFL
29100 440, FFHBE B 5, in AGE &85 3R, 4
3d 1R, KR 2 S, BB WA e T A
R

1.9 Annexin V/PL BT RFIERNAEREH



FHEAXFFIR  Acta Universitatis Medicinalis Anhui 2025 Aug;60(8)

- 1515 -

IgD X Molm-13 LA TR M K 4b T X404
KT Molm-13 ZHMIHE B2 1 x 10° 4~/mL, Pk 500
L/ FLEERR T 12 FLAR T, 20 2 I A [R) MR B2 1) 1gD
(1.3.10 pg/mL) BAIHE F 37 C 5% CO, K737
PSR 48 h )5 5582 1.5 mL EP &b, &40
A 500 pL PBS, =GRS, LA 2 000 v/min
5 min WEELNME, 2T, A 1 x Binding Buff-
er, B 400 pL, K4 78 53 IR B 5, A Annexin
V-FITC, B4 5 pL,IF7E 2 ~8 CHOLHMF TR 15
min, WEE G, BRI EMA S5 ~10 wl PI 3t
R, BRRIR S B, 7E 2 ~ 8 C ORGSR T 4k
SEWFE 2 ~ 5 ming I 2 4 A SO FEAS SR AT A
.,

1.10 E=RERSW KT X504 K BIH Molm-
13 A REZE 1 x 10° ~/mL, UL 500 wL/fLI3EF T
12 ALtk 2 AR TRV BE 1Y 1gD (1,3 ,10 pg/
mL) K AR T 37 °C 5% CO, B34 b ks 5%
24 h J5 % 1.5 mL EP 45, B4 A 500 pL
PBS,2 500 r/min B5.0> 5 min YA 40 0, 4555 A
TRIzol X7, AR, LA - 80 CrKFIRAEF
FERE I R ERE Y AT S DY, 45 Rk ol f5
AT T o

1.11  ZitZ48 ] SPSS 16.0 Hl GraphPad
W, X THRES R, RS £ 5
ATECHE AR ¢ A6 30 AT P AL R] L3, SR A 3R
J7 225 HT (ANOVA) iE 47 Z 21 (8] 25 57 L 3, S 8k
ELL x £5 Fm P <0.05 HESAGH#E XL,

2 #£R

2.1 AML E2EMEEXTEREMEP sigD KF

I RUSCHRC AML SB35 3 Xof B AR o, 24 A
F 1135 , ELISA A0 117 sIgD 7K F, 7€ 450 nm % K
AR RE 45 LI OD450 {8, 153 AR R A e, 25 2R
R, AML B T slgD /K- 3 s T e 1R
#F(P<0.001), WE 1,

2.2 AML BEMERNRBEERER A"
AL R PR 2250 — B s s B AR A o i 4R T
37 15 AML #5351 28 51 it e T R 1) e ik ol AR
AML BHFEAFEWE 1,

2.3 AML £&E Mm% sigh 5 RBC,PLT . Hb A
R R AR A O R A5 B AML Il i
slgD 55 LS5 2= FEARZL A S 114 (red blood cell
RBC) I/ ( platelets, PLT) | IfilL £ 25 F1 ( hemoglo-

bin, Hb) 7K FIEE , AML B L5 1 slgD 5 RBC
(r=-0.3266, P=0.048 5) PLT(r = —0.346 4,
P=0.0357) Hb(r=-0.418 8, P =0.009 9) i #H
X WE 2,

500

400

Hokok
?
00T =0

200

Concentration of sIgD (ug/mL)

100 | ‘

B e = o nev = 24
Healthy AML

E 1 AML £&5#EXTEELEF slgD kF

Fig.1 sIgD levels in the serum of AML patients and healthy controls

0

*** P <0.001 vs healthy controls.

F1 NEAML BEMERENBEIGREFME (v 2s)
Tab.1 Clinical characteristics of the AML
patients and healthy controls (x +s)

Characteristic AML patients Healthy controls
Number of subjects 37 28

Age (years) 42 +11 38+9
Female/male ratio 26 : 11 19:9
Number of FLT3 mutations 29 NA
WBC( x10°/L) 0.81 +0.54 NA
RBC( x10"%/L) 2.895 +1.655 NA

PLT( x10°/L) 207 +204 NA
CRP(mg/L) <0.50 NA
Hb(g/L) 97.5£59.5 NA

322.441 +84.877 78.115 £45.128

slgD (pug/mL)
WBC: white blood cells; CRP; C-reactive protein; Hb: hemoglo-
bin.

2.4 IgD X Molm-13 ZHfE MR M LT
XA I Molm-13 2, ] 1gD (0. 1.0.3.1 .3,
10 wg/mL) RS54 24 48 h, CCK-8 #65 I 44 fd 7%
J1. GEHREIR 24 h B IgD (3,10 pg/mL) Al & 35 34
Ji Molm-13 4% (P <0.01) ,48 h i IgD (0.3,
1.3.10 pg/mL) A] i 34/ Molm-13 4R TG M (P <
0.05), iLIK 3,

2.5 IgD 3t Molm-13 ZHAAIETERISME  UEEAL T
XTEL A K B Molm-13 41, 5 1gD (1.3.10 pg/
mL) Al CFSE Y3 M7 5 24 48 h Ji , X4 3
2R, 1gD (3,10 wg/mL) AI {2 HE Molm-13 4 g 1% 4
(P<0.05), WK 4,
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2 AML B#E /i sigD K FE5E ML EIBIRME X

Fig.2 Correlation of sIgD levels with routine laboratory parameters in AML patients

E 3 IgD Xf Molm-13 £ ff1i& 11 HY 85
Fig.3 The effects of IgD on the viability of Molm-13 cells

*P<0.05, "*P<0.01, *

2.6 IgD Xf Molm-13 ZHEEE R R AR Ytk
b F 3k B0 KA Molm-13 408, 55 IgD (1.3 .10
pe/mlL) FEEIEFRZ 2 JH 5 Wi st A,
EIE LI 45 3 7R, 1gD (3,10 we/mL) AT BH & 42
# Molm-13 4RI FERE (P <0.01) , WLIE 5,

2.7 IgD Xt Molm-13 ZHRUAT-RIZMm LT
XTECE KA Molm-13 4 A, 5 1gD (1.3.10 pg/
mL) W7 48 h J5 , I Annexin-V Fl PT 9 Y65kl XL
Yo, AL AR TgD (1,310 pg/mL) AT
Molm-13 ZHEAIPHT- (P <0.001) , WL 6,

2.8 EREESH  WELFTXE AR
Molm-13 4fififd, 5 IgD(1.3 .10 pg/mL) #5524 h 5,
WA A, W R AR R N R Wik AT 2 S B R 43
G EoR il KEGG B &0, ZREN B EFE
LE| MAPK {5538 %, # /R 1gD 7] B 1 1238 [ 5
i) Molm-13 ZH LAY AE S5 T, WLIEL 7,

3 itig

AML J&— PR 2V I ¥ 3R G AE , A AL
B BV AEAT AR, RIERGAE AML (% 2R it

**P<0.001 vs Control group.

J R ity T i i R HE A, R TN BRI
& AML, W r] GEHESh H & SR IS Bis . VR R s
RGP EENPUARD T 1g 78 AML 1) 55 ik
Yo SIS AR AT BE 2 18 o i F S0 g e AL 52
e A 5 W PR 45 i AR B B AML 48 Jf (9 A K RAF
W

IgD 1Y F22EAE T2 57 S e S M2 5 A i &
SRR 5 2R U G, IR 4 Fir i
WL, 1gD 76 A B S e PEB R 1 K A iR B B
BAER BN, B 528 KT 517 2 (rheumatoid arthri-
tis, RA) "8 T R G L0 BESRHE ( systemic lupusery-
thematosus, SLE ) ' 25555 1) & A2 % U1 AT 56, RA |
SLE S MG 1 TgD 193 38 /K- 2 5 T fg B X i
o lgD JE RN S s 1) BRI 5y R 7E L IR g
SERBERAL, TgM-TgD + B 4H A 43 WA sTgD 7T 7 H2 45
B S A ), 30 3 VT VR R 4 A S B
GREBAE , B SR U AR AE Y X — B B
FERRT AN IR HR BT T, BN, IgD RE 5 bR 3
A TR B E T R e T A SRR ST X
Tl AR EAE A 58 T S e AT RE i A — 2 72
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Control IgD (1 pg/mL) IgD (3 pg/mL) IgD (10 pg/mL)
1500
250
200 200
1000 150 150 200
FITC-A subset FITC-A subset FITC-A subset 150  FITC-Asubset ih
59-? 100 623 100 66.9 77.3
500 59.7% 62.3% 66.9% 100 77.3%
50 50 50
0 ) R 0 ) : 0 } 0 :
0 10 10" 10° 10 0 10° 10° 10° 10 0 10° 10° 10° 10 0 10° 10° 10° 10
1200 1200 1 000
1000
900 900 200 800
FITC-A subset FITC-A subset FITC-A subset 600  FITC-A subset
600 i 600 642 600 73.0 48h
59.4% 64.2% 400 73.0% 400 78.0%
300 300
= 200 200
=}
S}
S 0 ) 0 ] 0 . : 0 )
10" 10° 10° 10 0 10" 10" 10° 10 0 10° 10° 10° 10 0 10" 10° 10° 10
FITC-A
O Control O Control
9o ¢ 90 ¢
O 1IgD (1 pg/mL) © IgD (1 pg/mL)
o o
S ok © IgD (3 pg/mL) . s 20 L © 1gD (3 pg/mL) *
= O 1IgD (10 ug/mL) " le) 2 O 1gD (10 pg/mL) * o O
8 -CT:% 8 9
\ %ffgc :
£ o [o)¢] £ S0 5
S 60F 2 60 |
s O—I—O S ° o
G G
5 [() [6) 5}
.E 50 .E 50 F
=] =
= £
< 40p | © < 40t
S i)
— —
~ ~
30 30
24 h 48 h
4 IgD Xt Molm-13 £8 fif1 1% 58 &) 84 M
Fig.4 The effects of IgD on the proliferation of Molm-13 cells
*P<0.05, ** P<0.01 vs Control group.
Control IgD (1 pg/mL)
200 *k @ Control
*x === © gD (1 pg/ml)
@ IgD (3 pg/mL)
o O gD (10 pg/mL)
150 |
" o E 3
Q
<
£ -
=}
; 100 (@]
IgD (3 pg/mL) IgD (10 pg/mL) g
°
@]
50
0

Fig. 5

E5 IgD Xf Molm-13 4B &35 F B I 520
The effects of IgD on the colony formation ability of Molm-13 cells

**P<0.01 vs Control group.
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; Control ; IgD (1 pg/mL) IgD (3 ug/mL) IgD (10 pug/mL)
10 5 @ 10 ECY @2 107': ol az 107'_' an a2
0.026 054 002 047 nsY it}
106: o 1063 106: 10630013 047
104 054 A 104 0.47% 104 O.%}O% 10, “ 0.47%
10*1 — 10 10, 104 SEIES
; : 3 : -
104 104 103: 4.12% 104 3 829
04 04 0os,, @ 01
< _103;2'45 _103:2::5 _103; 54 o a1z _103_2::.17 . o
0 10' 10" 10° 10’ 0 10" 10" 10° 10’ 0 10107 10° 10’
Annexin-V FITC
10 @ Control
Q50 © 1gd (I pg/mL)
;\3 8 i . @ IgD (3 pg/mL)
e o ™ IgD (10 pg/mL
% ol PP . O IgD (10 pg/mL)
5 . oo El 6 IgD Xt Molm-13 40 A A - RIS NE
‘§_ 4r Fig. 6 The effects of IgD on the apoptosis of Molm-13 cells
é% 2L *** P <0.001 vs Control group.
0
Cellular processes
Environmental information processing
Human diseases
Metab olism
Organismal systems
0 10 20 30

Annotated genes (%)

E7 KEGG FSEEIEEERSTE

Fig.7 Functional annotation analysis diagram of KEGG signaling pathway

JE R4ERE TR RGN, B ke R AL R
AR SRR e B, T TeD PR L Bh AR R A
XoF G figk 19 B S5 0 o Bl SR B BRI
() I AN 2430 35 i AR AR S 2 B I DO BE

IgD 5 il 25 S8 9 AL 3 U AH G, 1D 5 6T
(multiple myeloma, MM ) 42 K ) —Fh 5 1gD
AHSCHY B 20 ML R, MM BB 10T H slgD 13
PRI TR BRI R B A I BT ( dif-
fuse large B cell lymphoma, DLBCL) Fll T-ALL & I&

ML 2R G5 3 g | R4 AF 9 % I, DLBCL £ 3 bk
EL &5 9 PR A0 21 TeD %34 B & 1, DLBCL F1 T-
ALL B ANE ML § 1gD /KIS h e A I R
W58 % P, AML 8 % Ig /K & THiE, i IgD 78
AML (835 B AR 3K 7KF AR LR AR WL ARGE .
WF5Ei I ELISA ¥4 T 37 (12 AML i &
M3 slgD 7K, 255 & B AML B35 418 i b i
slgD /K F 8 3 Tt &, $E78 AML 4 i Hp 43 i 3 2 19
sleD, MG THEREE R, AT IR R
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BT, 8 AML B & 175 slgD 5 RBC,
PLT 1 Hb fiAHC, $&/R 1gD NI HES 5 AML (%5 B
SR, BEAL, SEERUEERY 37 i) AML & FMS B
Fi% R e 3 ( FMS-like tyrosine kinase-3, FLT3) 7%
s NKCA 29 ), 5 1 78. 4% ,FLT3 & AML i
DL Sw B 2 — % R 2 i AML 3B 22 9% 9] 1)
30% ,2170% ~80% & Kk B HE 4 FLT3 =485 4
HEAERAR T 30% ', Molm-13 4 i Sk J5 T — 1] &2
% AML f % W FLT3 %6748, J& AML 45 fifi FH ¢
TR 2 — WIS FLT3 (55 50 B0
BUHI B AR S A 32 SO TeD 55 7K F- 20 M o 3R
BRI 1D MRS 14558 Molm-13 4% 7 A2 k40
JLRETE 140 248 e v o2 AT, [RIEH A ] Molm-13 44 g
R T, L AT 0 gD A AE E Molm-13 4 Y 4 2% 4
HE , S AML R AEMERE, N TR IgD ik
Molm-13 20 At 5 5 34 5 A HL ], PR AL X 1gD 134
J5i () Molm-13 ZH kAT 25 5 JE R 43 #7487 TgD )
P Molm-13 4 At % 1 3 58 4 FH T fig 55 MAPK {55
WPEAT G, IEAERBEE DFIE IR A, AML IR YT 25
) I A 1) B ) 7 3 AR R8T Ok B ) R J T
0500 FLT3 . IDH1/2 Bel-2 .CD33 ZE 250897 E
WS — I R, Ry B PR T 2 IR e
IgD 7E AML 4 i) S5 KA I 0L HE 7R gD Wi
YENIRYY AML BB A, i — 25 st AML 193R 97
BRI

25 FRTR TeD Al BEAE AML (9% 48 K b k%5
FEANEH, IgD Al MAPK 15518 i 575 Molm-13
(R35 77 IS AT TR AL #E Molm-13 Y4 i1k, 2
5 AML R FRE . TgD v] fE AL R — RV 7E (136 97 0
SEWESE R AML FRTT FERET B 7 1]
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of antibiotic use ( =1 week vs <1 week, OR: 5.31, 95% CI. 3.19 -8.84), 25% tidal volume expiratory flow
rate (TEF25% ) (OR: 0.97, 95% CI. 0.95 - 0.99) , pulmonary hypertension (OR: 12.06, 95% CI. 6. 44 -
22.58), neonatal pneumonia (OR; 4.79, 95% CI. 2.83 -8.10), and frequency of respiratory infections in the
first six months ( =3 times vs <3 times, OR: 5.18, 95% CI: 3.10 -8.67) (P <0.05). The areas under the
ROC curve (AUC) for the training and validation sets were 0. 889 (95% CI;0. 844 —0. 934) and 0. 959 (95% CI .
0.923 -0.995), respectively. The calibration curve showed good agreement with the ideal curve, and decision
curve analysis demonstrated high net benefit for predicting wheezing. Conclusion The nomogram model based on
independent risk factors for wheezing in preterm infants provides a high level of accuracy and may serve as a useful
reference for clinical practice.

Key words preterm infants; wheezing; pulmonary function; risk factors; nomogram; predictive model
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The effects of IgD on the proliferation and apoptosis of

acute myeloid leukemia cells Molm-13
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Abstract Objective To investigate the role and related mechanisms of IgD on the viability, proliferation, apopto-
sis, and other functions of Molm-13 cells. Methods Peripheral blood serum was collected from AML patients and
healthy controls. The slgD levels were quantified by ELISA. For in vitro studies, Molm-13 cells were treated with
varying concentrations of IgD. Cell viability and proliferation were assessed via CCK-8 assays, CFSE staining, and
colony formation assays. Apoptosis rates were determined using an Annexin V/PI apoptosis detection kit. Prelimi-
nary exploration of the mechanisms related to IgD-induced proliferation of Molm-13 were analyzed through differenti-
al gene analysis. Results Compared with healthy controls, the levels of slgD in AML patients were significantly el-
evated (P <0.001). IgD treatment dose-dependently increased Molm-13 cell viability and proliferation ( P <
0.05) , inhibited apoptosis rates (P <0.001). Conclusion IgD promotes the viability and proliferation of Molm-
13 cells, and reduces apoptosis.
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