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rate was 90% . Endpoint analysis showed hypocellular marrow by morphological examination. HE staining indicated
minimal fatty infiltration in the bone marrow tissue. In the 5 Gy group, pancytopenia was observed, though erythro-
cyte counts returned to normal levels by day 24. The survival rate during the observation period was 50% . End-
point analysis revealed vacuolization of marrow particles and reduced hematopoietic cells with predominantly non-
hematopoietic cells in bone marrow morphology. HE staining demonstrated severe fatty infiltration in the bone mar-
row tissue, with scarcity of immature cells and hematopoietic precursor cells. Flow cytometry analysis showed a de-
creased proportion of CD4 " T cells (% ) and an increased proportion of CD8 " T cells (% ). ELISA confirmed ele-
vated secretion of negative hematopoietic regulators: interferon-gamma (IFN-y) and tumor necrosis factor-alpha
(TNF-a). Conclusion Combined administration of varying radiation doses with allogeneic lymphocyte infusion
consistently induced peripheral blood cytopenia in mice, characterized by reductions in RBC, WBC, and PLT
counts. Integrated analysis of bone marrow morphology, histopathological assessment via HE staining, and immuno-
logical parameters confirmed that a mouse model of aplastic anemia can be successfully established using 5 Gy X-
ray irradiation coupled with infusion of 2 x 10° allogeneic lymphocytes.

Key words aplastic anemia;allogeneic lymphocyte ; X-ray ; peripheral blood ; survival rate ;bone marrow ; immunity
Fund programs National Natural Science Foundation of China General Program ( No. 82370225 ) ; Research Pro-
ject of Anhui Provincial Institute of Translational Medicine ( No.2023zhyx-B08)

Corresponding author Zhai Zhimin, E-mail; zzzm889@ 163. com



- 1394 -

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

SCEUMR e VIRR . R I T E R R T L
JERRRIER AR DG 31 b 3k ), o T M i FE A 1) L B0
A TS HIW BRI SR AL SO i g . BEAE
WF5E ) 20, DHX32 i T Y014 10q26. 2, 5E ML AEZH
A FnZeRiia , S ikt B it SR
SRR Kt kR I 5 O RBUS % VTR G,
SR, DHX32 7R AR h il /0 %o B 7ER
Z DHX32 7 JB i b il PR SC 705 40 i 240 Pl
Yitie X T RERIHLAR , LA Sy JB i s 8 28 R 192 Wy S
T FIWHR AR & R

1 HRSHE

1.1 GEPIA %% DHX32 7EBR AR H R iX R
B CRAPERE ORI ZZH A5 (gene ex-
pression profiling interactive analysis, GEPIA ) £ 4f J&
53 M DHX32 7 e i g8 2H SR 3 IR i 2 2 b iy 3
KRS L

1.2 TCGA HERBREE I K fm I IE R TS 5547
MTCGA K dls 5 v AR g B Jies 78 55 H DHX32 19
mRNA Fk7KF- |l RS B S UG A AR SEE
LA DHX32 JEA ) mRNA (4235 7K - s A 80k 43 )
A, 030 DHX32 m#ik4l 5 DHX32 KRB, Ltk
J3Ht DHX32 mRNA 33K 7K F-55 R i 08 5 I A
PRRRAE KBS G FR o

1.3 STRING ##EE 547 DHX32 MHEE(ERE
B RAIER /28 U AR A 298 A T 2
('search tool for retrieval of interacting genes/proteins,
STRING) , 3Rt DHX32 HYAH AR & 4R, k5 73
BHEA T 10 A BEAEHE R,

1.4 EFEEEE5 17 (gene set enrichment analy-
sis, GSEA) it GSEA M ¥k (http://www. gsea-
msigdb. org/ ) AR HC5THR K P 55 K PR 2H £ 48 12 (Kyoto
encyclopedia of genes and genomes , KEGG ) /A i [ 43
T L 4, 45 A GSEA Bk, A R B
“clusterProfiler” 73 AT Fb 3¢ DHX32 15 3 3k FIIK 2 ik
ZH BT A 22 S ik DR A [) 40 o % o 1) o SR R, O
{8 FH “ enrichplot” .22 il & SE T4 1

1.5 FERFEMF A BN GHER SW1990
PRAETARBEH 0802 , Lipofectamine 3000 % 44,
FE ( 25 . 1.3000008 ) Iy EES Invitrogen /NI
DHX32 Hidi ($2 5. ab235100) 4 1 35 [ Abcam 2y
H]. Transwell /NE (555.3422) W H 3£ Corning
4yl ML R LN bR IE 0 5 EAU A
ReB L6 (565 A0305 ,CO085S) Iy F - 5t 22 K

YR AR A A, BRA(H5.5100R) I H
T RBEAEPH AR A, WiEE (#45 . BX53) I H H
A Olympus 23 F]

1.6 ZAMIESFSESR O SWI1990 47T
DMEM 15 3% 36 (& 10% i 4= 138 ) . F i £ ik
DHX32 Jiz ki ff ] FH 25 + B S5t 2% /& Lipofectamine
3000 H% 442 SW1990 4ffurf , /E24 DHX32 i KikH
(DHX32-0OF #) , Control £ 425 #4& pcDNA3. 1 i
BB, [FIRHER A DHX32 f/N T3 RNA %R
TUERZH , y DHX32-siRNA 41, 34 e BE DL AP %t g
ZHIF5), BN NC-siRNA 4,

1.7 Western blot # il SW1990 4l g% Y LA I 4
L TR 48 h ST, N A4 2R ik VA 2 i 20 L, B2 TR
EH, ARG, B CRIK R EHH R
DHX32 BATEREHAR (1 2 100) FIHA 1k 48 1k Wy it i
M ZPL(1 2 1.000), B3, kil DHX32 7E45- 411
BARINE O, bR Yo%, Bl DHX32 i &5 Al
DUERACR

1.8 EdU REUELXHNMARIEsE  JHREEH
iR 4 A, AT EUE DL 2 x 10* A/ FLEER T
24 fLAHr, AEBEE Y 5 X 40 i AT EdU ARl
JIA 50 L/ L & WA T 1 2, SR 5 BEL A 0.5
mL Click W , 4% 24 FLARB IR SOV IR G P1345]
PETAER N 1 x Hoechst 33342 &% 1 mL/FL, %20
MIAZ AT L S0 WAMER TR

1.9 #4Hf8 Transwell SEIEMAAEZE K Tran-
swell /N3 E A 24 fLAR, I 60 wL 7 B Y Matrigel
B2 IRIG TR R AR IR 4 ~5 h, ZJF A 100 plL
TCIMEREFRHE . PR REFRA , 7K AL 20 min; F1]
T 55 77 5 o Ak o 8 i 40 e B, A AR R
Bl x 10" MM E L%, RN FEEMSAE 10%
FBS W37 5L AR oA E 24 h J5 , 4% £
RHEEEE 15 min, P85 HES B E Q5 20 min,
Je I PBS YEUE, £ A, BB T AR,

1.10 XRIERMMAEITRE AN R4 4
AN, FE 5 x 10° AT EEFD 2 6 FLAR, Ik B 7§
MG BE J5 , FAR Sk e BRI 4, PBS Y5 R4 3
GRS B ZRRE 25 B R Im AE 35 57 2 . 5 6
FULHE T 37 °C 5% CO, BE3Mih g%, il F o,
48 h 7E WA T A RIC SR,

1.11 Sit=4b3E R SPSS 26. 0 4 & R Bk
(4. 1.3 JAS) e b it iH i BB D o 25 ROR,
2 ] TE 530 PGB BCR A ¢ K, Cox [T 437
6 6 FR A £ Wi R FRARIE SR G R, P <



FIMEMKFF® Acta Universitatis Medicinalis Anhui

2025 Aug;60(8) - 1395 -

0.05 AZESFAGITFE X,
HR

2.1 DHXR “EFERETHNRESEETENXER
A GEPIA ¥ 1 73 At DHX32 7E 1R i
FREFE IR FITIG | 459 /8 DHX32 75 e 98 e 41
LU RIBIKF 8 TIE R AR 2L (P <0.05) ; HA
AT M 61k DHX32 A i £ 3 TUm 24
flR3R35 DHX32 M H 22, ZERAZRIT¥E X (P <
0.001), WK1,
2.2 FEREEREGEKRFESTISHEHNEE A
WFFEAE ] TCGA $ictia 22 v %) i B i 45 4 A Ji i
S R E G A FLARAE 5 UG M6 R, PRI &R Cox 43
Mrad SR WoR L% T 48 M 4331 DHX32 #
mRNA F3E 7K A58 5 3 10 LI A7 35 5 i)
(P <0.05) , A Git=é22 50 R B S 400 —

2

A B

Percent survival

DHX32 mRNA reltive expression

Pancreatic Normal
cancer group pancreatic group

1.0

0.8

0.6

0.4

0.2

0 20

AL HZ Cox 34T, 458 78 DHX32 1) mRNA
FIRIKF M 73312 D s S8 S kST g R P
R(P<0.05), W#E1,

2.3 DHX32 HE{ERZERSE&SMH STRING
BRI ST DHX32 (92 R B R R4 AT, 455
7R+ 5 DHX32 AHE A2 $HE# 1 10 A7 89 8 2
AR B 24 5 (cell division cycle 5-like,
CDC5L) . tuftelin 41 B 4F FH 25 4 11 ( tuftelin-interac-
ting protein 11, TFIP11) & AT Tu GTP 454338
2 # H (elongation factor Tu GTP-binding do-main-
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Fig.1 DHX32 expression (A) in pancreatic cancer and its association with patient prognosis (B)

* P <0. 05 vs Normal pancreatic group.
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Tab.1 Relationship between clinicopathological features and prognosis of pancreatic carcinoma patients

Univariate analysis

Multivariate analysis

Clinicopathological features

HR 95% CI P value HR 95% CI P value
Age 1.463 0.921 -2.324 0.107
Gender 1.212 0.799 -1.838 0.366
Pathological grading 1.446 1.076 —1.943 0.014 1.176 0.865 —1.599 0.302
Pathological staging 1.377 0.944 -2.011 0.097
T stage 1.687 1.063 -2.680 0.027 1.483 0.832 -2.643 0.181
N stage 1.068 0.255 -4.477 0.928
M stage 2.184 1.282 -3.721 0.004 2.073 1.194 -3.597 0.010
DHX32 mRNA expression level 2.242 1.447 -3.472 <0.001 1.858 1.187 -2.910 0.007
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Fig.2 The network of proteins interacting with DHX32
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Fig.3 Gene enrichment analysis of DHX32
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B4 Western blot 3&iF 4 B % 30
Fig.4 Western blot detection of cell transfection efficiency
*** P <0.001 vs Control group; P < 0.001 vs NC-SiRNA

group.

x2 DHX32 EEE&ESH
Tab.2 Gene enrichment analysis of DHX32

Gene set n Enrichment score P value
KEGG NEUROACTIVE LIGAND RECEPTOR INTERACTION 272 -0.536 6.96 x10~°
KEGG SPLICEOSOME 127 0.469 0.012
KEGG HEMATOPOIETIC CELL LINEAGE 84 -0.542 0.020
KEGG PRIMARY IMMUNODEFICIENCY 35 -0.658 0.021
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Fig.5 The effects of DHX32 on cell proliferation
A: EdU was applied to examine cell proliferation x
200; B: Cell proliferation rate; *** P <0.001 s Control
group; P <0.001 »s NC-siRNA group.
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Fig.6 The effects of DHX32 on cell invasion

A The cell invasionability was measured by Transwell assay x200; B;Number of invasive cells; *** P <0. 001 vs Control group; *#P <0.001 vs
NC-SiRNA group.
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EO say x200; B Cell migration rate; * * * P <0. 001 vs Control
E #i# group; P <0.001 vs NC-siRNA group.
S 201 T
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The cell biological function, clinical significance

and prognosis values of DHX32 in pancreatic cancer
Ma Dandan, Zhang Qinquan, Dong Yi, Li Zhonghu, Zhang Zhiyong
(Dept of General Surgery, General Hospital of Central Theater Command, Wuhan 430070)

Abstract Objective To study the expression and prognosis of DHX32 in pancreatic cancer and observe the bio-
logical function of DHX32 in pancreatic cancer cell line SW1990. To investigate the clinical significance and prog-
nostic value of DHX32 in pancreatic cancer, and predict the possible related mechanism. Methods GEPIA data-
base was used to analyze the expression and prognosis of DHX32 in pancreatic cancer, and TCGA database was
used to analyze the relationship between DHX32 mRNA expression level and clinicopathological features and prog-
nosis of patients with pancreatic cancer. The effects of DHX32 on the proliferation, invasion and migration of
SW1990 pancreatic cancer cells were studied by EdU immunofluorescence assay, Transwell assay and scratch as-
say. GSEA was used to predict DHX32 the possible related signaling pathways involved with DHX32 in pancreatic
cancer. Results The results of GEPIA database analysis showed that the expression level of DHX32 in pancreatic
cancer tumor tissues was significantly higher than that in normal pancreatic tissues (P <0.05). Meanwhile, the
prognosis of pancreatic cancer patients with high DHX32 expression was worse than that of patients with low DHX32
expression (P <0.001). Cox regression analysis showed that DHX32 mRNA expression level and M stage were in-
dependent risk factors for prognosis of pancreatic cancer patients (all P <0.05). EdU immunofluorescence assay,
Transwell assay and scratch assay confirmed that the overexpression of DHX32 promoted the proliferation, invasion
and migration of pancreatic cancer cells (all P <0.001), while silencing DHX32 inhibited the proliferation, inva-
sion and migration of pancreatic cancer cells (all P <0.001). The results of GSEA enrichment analysis showed
that DHX32 was enriched in four signaling pathways: hematopoietic cell lineage, neuroactive ligand receptor inter-
DHX32 is highly expressed in

pancreatic cancer. It promotes the proliferation, invasion and metastasis of pancreatic cancer cells, and is closely

action, primary immune deficiency and spliceosome (all P <0.05). Conclusion

related to the poor prognosis of pancreatic cancer patients.
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