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Objective To explore the candidate genes that play significant roles in the interconnection between abdominal
aortic aneurysm (AAA) and type 2 diabetes mellitus (DM).

Methods We used the Biomedical Discovery Support System (BITOLA) to screen out the candidate
intermediate molecular (CIM) “Gene or Gene Product” that are related to AAA and DM. The dataset of GSE13760,
GSE7084, GSE57691, GSE47472 were used to analyze the differentially expressed genes (DEGs) of AAA and DM
compared to the healthy status. We used the online tool of Venny 2.1 assisted by manual checking to identify the
overlapped DEGs with the CIMs. The Human ¢FP Browser was applied to examine the tissue specific expression
levels of the detected genes in order to recognize strong expressed genes in both human artery and pancreatic tissue.
Results There were 86 CIMs suggested by the closed BITOLA system. Among all the DEGs of AAA and DM,
8 genes in GSE7084 (ISG20, ITGAX, DSTN, CCL5, CCR5, AGTR1, CD19, CD44) and 2 genes in GSE13760
(PSMD12, FAS) were found to be overlapped with the 86 CIMs. By manual checking and comparing with tissue-
specific gene data through Human eFP Browser, the gene PSMD12 (proteasome 26S subunit, non-ATPase 12) was
recognized to be strongly expressed in both the aorta and pancreatic tissue.

Conclusion We proposed a hypothesis through text mining that PSMD12 might be involved or potentially
involved in the interconnection between AAA and DM, which may provide a new clue for studies on novel

therapeutic strategies for the two diseases.

BDOMINAL Aortic Aneurysms (AAA) is de- studies have shown that the prevalence of AAA is 4% -

fined by an abdominal aortic dilation of 3 8% in men and 1% -1.3% in women in population

cm or more, commonly due to atheroscle- of over 50 years old, and 12.5% in men and 5.2% in

rosis.!!! Ultrasound screening and autopsy women in elderly people of 74 - 84 years old.” ¥ AAA

patients have a high mortality rate up to 90% due to
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online March 17, 2021. being male, smoking, hyperlipidemia, inflammation,
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Diabetes Mellitus (DM) is a common disease
which affects more than 415 million people in the
world and 92.4 million people in China, as reported
in 2015.1% 71 In patients with poor glycemic control,
this disease could lead to micro- or macroangiopa-
thy which is always the basic pathology of blindness,
renal disease, amputations, etc.®'” In spite of the
systemic atherosclerosis commonly observed in diabe-
tes, the prevalence of AAA is relatively low in diabetic
patients.!**** The reason for the negative correlation
between AAA and DM, and the underlying mechanism
are unclear. Therefore, the potential interaction should
be further investigated.

With the continuous advance of biomedical sci-
ence, scientists can obtain a large amount of informa-
tion by searching literature using specific keywords,
but the essence of the literature still needs manual
review, which makes it difficult to explore all relevant
information in a short period of time.!** ** With inven-
tion of computer-supported literature mining tools,
scientists can infer implicit knowledge from literature
databases and propose testable hypotheses. This pro-
cess, named as literature-based discovery (LBD),!"® "
was first carried out by Don Swanson, who found that
fish oil may be beneficial to patients with Raynaud’s
disease.!"®

Using the Swanson’s ABC model, investigators
search the indirect relations and propose hypothesis in
two unrelated diseases.™® The model is usually imple-
mented in two main methods: one is the open discov-
ery process, which is characterized by origination of a
hypothesis; the other is the closed discovery process,
which is characterized by the elaboration of a hypoth-
esis.!”™ 2" All the specific work requires text mining
tools to carry them out. There is a summarization of
text mining tools in Weeber’s review.”?"! Based on these
tools, researchers have identified multiple latent genes
or potential drug mechanisms for diseases.*® 2224

In this study, we applied text mining tools to ex-
plore potential genes that may be involved in the inter-
connection between AAA and DM, which might be the
first attempt on this topic.

MATERIALS AND METHODS

Searching the intermediate concepts

Biomedical Discovery Support System (BITOLA) is
based on interactive literature. We used the closed
discovery process of BITOLA to find new relationships
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between AAA and DM. The medical subject headings
(MeSH) and human genes from the Human Genome
Organization (HUGO) were regarded as “A” and “C”,
respectively in the BITOLA system."” We retrieved two
pieces of corresponding documents from two starting
fields “A” and “C”; meanwhile, the common term “B”
appears in both pieces of the documents; according-
ly, we chose “B” as the potential hypothesis.”?"! The
algorithm of the closed discovery process we used
to explore medical concepts with BITOLA is shown in
Fig. 1.0°"

Tentatively, “Aortic Aneurysm, Abdominal” was
utilized as the beginning concept (Unified Medical Lan-
guage System, semantic types: disease or syndrome),
and “Diabetes Mellitus, Non-Insulin-Dependent” was
regarded as the terminal concept (disease or syn-
drome). As a result, we obtained the candidate inter-
mediate concept (CIM) through the retrieval of the
closed system.

We tentatively filtered and assessed the inter-
mediate concepts of “"Gene or Gene product” through
review “Gene or Gene Product” mRNA expression level
under disease conditions or control conditions.

Gene expression profiles
As many reasons can lead to different gene expression
profiles, in this study, we focused on detecting “genes
or gene product” that are differentially expressed
in disease and healthy status, i.e., AAA vs. control,
and DM vs. control. The differentially expressed gene
(DEGs) was reserved for further analysis; otherwise, it
was excluded.

Gene expression data sets were acquired from

Figure 1. Closed discovery process in the BITOLA system.
The search process starts simultaneously from AAA and
DM, resulting in overlapping Gn. The dashed arrows in-
dicate potentially interesting “gene or gene product” of
discovery; the solid arrows indicate unsuccessful “gene or
gene product”. AAA, abdominal aortic aneurysm; DM, dia-
betes mellitus.
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the gene expression omnibus (GEO) database.”™ The
network tool GEO2R was used to analyze the differ-
entially expressed genes between the disease states
and the normal controls.!” The top 250 probes were
changed into gene names and designated for further
analysis. T-test was used to sort out the DEGs.

As this research mainly focused on the artery tis-
sue, for DM, we used GSE13760 which was developed
from arterial intima media of 10 patients with type 2
diabetics and 11 normal controls;®” for AAA, data-
set of GSE7084, GSE57691, GSE47472 were used for
analysis.[?3%

Filtering intermediate concepts by manually checking
and tissue-specific gene expression visualizing
Online visual analysis tool Venny 2.1 (https://bioin-
fogp.cnb.csic.es/tools/venny/) was used for CIM and
DEGs intersection analysis. To avoid false-positives in
text mining, we looked over the “gene or gene prod-
uct” by reading the original literature to exclude the
ambiguous term. The remaining “genes or gene prod-
ucts” were further examined for tissue-specific expres-
sion using Human Electronic Fluorescent Pictograph
Browser (http://www.bar.utoronto.ca/efp_human/
cgi-bin/efpWeb.cgi) with data sources of “circulatory-
respiratory” and “skeletal-immune-digestive” in “abso-
lute” mode to visualize expressions of the screened out
genes in extensive human gene expression datasets of
human body and to identify the highly expressed “Gene
or Gene Product” in arterial tissue and pancreatic tis-
sue.B

RESULTS

Intermediate conception

The search of the intermediate concept with respect to
“Gene or Gene Product” from the beginning concept to
end concept yielded 86 CIMs (Supplementary Table
S1), as suggested by the closed BITOLA system.
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Differentially expressed genes

Among all the DEGs recognized through analysis of
datasets GSE13760, GSE7084, GSE57691, GSE47472
(Supplementary Table S2), eight genes in GSE7084
(ISG20, ITGAX, DSTN, CCL5, CCR5, AGTR1, CD19,
CD44) and two genes in GSE13760 (PSMD12, FAS)
were identified to be overlapped with the 86 CIMs (Ta-
ble 1).

Manual checking result

Among the DEGs recognized above, the gene DSTN
was excluded because the abbreviations or alternative
name used in an article refered to “aortoduodenal fis-
tula (ADF)” instead of the original concept of “gene or
gene product” by DSTN.

Tissue specific gene expression in artery and
pancreatic tissue

The gene expression levels of the remaining genes
(ISG20, ITGAX, CCL5, CCR5, AGTR1, CD19, CD44,
PSMD12, FAS) in arterial tissue and pancreatic tis-
sue were examined through the human eFP browser.
PSMD12 was identified as the most remarkable gene
with strong expression in both aorta and pancreatic
tissue (Fig. 2). The expressions of the other detected
genes were all very low in the two tissues.

DISCUSSION

AAA is a vascular atherosclerotic disease with com-
plex pathologic processes that involve oxidative stress,
inflammation, and proteolytic pathways. * %! DM have
many complications, which share the same pathological
basis—atherosclerosis.’*" Interestingly, researchers have
found that patients with diabetes have a low incidence
of AAA despite the fact that AAA is one of the clinical
manifestations of atherosclerotic diseases.!'* ** !
The underlying mechanisms are still unknown. The
integration of LBD and gene expression data in this

Table 1. Differentially expressed genes of the abdominal aortic aneurysm and diabetes mellitus based on microarray platforms.

Subjects Array
Disease Series Tissue Overlap with CIM
Control  study platform
. . ISG20, ITGAX, DSTN, CCL5,

GSE7084 Human abdominal aorta 2 2 Affymetrix
Abdominal Aortic CCR5, AGTR1, CD19, CD44
Aneurysm GSE57691 Human abdominal aorta 10 49 Illumina None

GSE47472 Full thickness aorta biopsy 8 14 Illumina None
Diabetes Mellitus GSE13760 Arterial intima-media 11 10 Affymetrix PSMD12, FAS

CIM, candidate intermediate molecules. GSE, Government Sponsored Enterprise.
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study may provide insight into the molecular mecha-
nisms in the interconnection between AAA and DM.

The discoveries of LBD need following verifica-
tion in laboratories or in clinics.?” ?* > Researchers
have used LDB in a variety field to explore the possible
mechanisms between two related diseases.” ** In this
study, “Aortic Aneurysm, Abdominal” was used as the
starting concept and “Diabetes Mellitus” as the end
concept. We found 10 genes (ISG20, ITGAX, DSTN,
CCL5, CCR5, AGTR1, CD19, CD44, PSMD12, FAS) as
the possible intermediates. DSTN was removed by
the follow-up filter because DSTN in the text was for
“aortoduodenal fistula (ADF)”.”**! The remaining genes
were found to express extremely low by Human eFP
Browser except for PSMD12, which was proposed as
the potential related gene.

PSMD12 (proteasome 26S subunit, non-ATPase
12), also called Rpn5, is localized on chromosome
17q24.2 and has 13 exons. The product of this gene is
a non-ATPase, subunit of the 19S regulator. The 19S
regulator is one of the two main compositions of the
26S proteasome which belongs to the ubiquitin-pro-
teasome system (UPS).P**! Research found that the
inducible knockdown of RPN5 had a vital inhibitory
effect on Toll and IMD-mediated NF-kB activation, so
Rpn5 might be a mechanosensitive NF-kB activator.®!
Study also reveal that the expression of osteopontin
and NF-kB elevate in human aortic aneurysms, which
accelerate the degradation of the extracellular matrix
and play a significant role in pathogenesis and devel-
opment of thoracic aortic aneurysm and AAA.F7! In
addition, intracellular NF-kB signaling plays an import-
ant role in remodeling of blood vessels and formation
of aneurysms.”®! Meanwhile, it was found that the NF-
KB pathway was involved in regulating macrovascular
pathology and vascular smooth muscle cells phenotype
in type 2 diabetes.”® Furthermore, Yen HC et al. sug-
gested that Rpn5 may play a unique role in regulating
assembly of the proteasome, which can also be mis-
matched in cells lacking Rpn5.1°" The proteasome is
the degradation arm of the ubiquitin system, mainly
involved in protein degradation, thereby regulate cell
cycle, cell growth and differentiation, signal transduc-
tion, and other biological processes.*!! Subsequently, a
disordered proteasome assembly and function contrib-
ute to the pathogenesis and phenotypic characteristics
in cardiovascular diseases,*? diabetes mellitus,**! in-
flammatory responses,“* and so on. The PSMD12 may
be the molecular connection between AAA and DM by

March 2021

affecting the NF-kB pathway or the assembly of pro-
teasome. The function of PSMD12 in the interaction of
AAA and DM needs further investigations.

The main deficiencies of this study is that al-
though the bioinformatics and text mining method can
find out potential new conceptual connections, there
has no objective system or gold standard for evalua-
tion in the field of text mining. The results may be bi-
ased, therefore always need further experimental and
clinical verification. In conclusion, the current study
investigates the interaction of AAA and DM using text
mining tools, and proposes that PSMD12 may be in-
volved in the interconnection between AAA and DM.
This result may provide a new clue for studies on in-
novative treatment strategies for the two diseases in
future.

Supplementary materials
Table S1 and Table S2 are available online at http://
cmsj.cams.cn/EN/10.24920/003711.

Conflict of interests
None.

REFERENCES

1. Guirguis-Blake JM, Beil TL, Senger CA, et al. Prima-
ry care screening for abdominal aortic aneurysm:
updated evidence report and systematic review for
the US Preventive Services Task Force. JAMA 2019;
322(22):2219-38. doi:10.1001/jama.2019.17021.

2. Bird AN, Davis AM. Screening for abdominal aortic an-
eurysm. JAMA 2015; 313(11):1156-7. doi:10.1001/
jama.2015.0996.

3. Gloviczki P, Lawrence PF, Forbes TL. Update of the So-
ciety for Vascular Surgery abdominal aortic aneurysm
guidelines. J Vasc Surg 2018; 67(1):1. doi:10.1016/
j.jvs.2017.11.022.

4. Jalalzadeh H, Indrakusuma R, Planken RN, et al.
Inflammation as a predictor of abdominal aortic an-
eurysm growth and rupture: a systematic review of
imaging biomarkers. Eur J Vasc Endovasc Surg 2016;
52(3):333-42. doi:10.1016/j.ejvs.2016.05.002.

5. Wanhainen A, Verzini F, Van Herzeele I, et al. Editor’s
Choice - European Society for Vascular Surgery (ESVS)
2019 clinical practice guidelines on the management
of abdominal aorto-iliac artery aneurysms. Eur J
Vasc Endovasc Surg 2019; 57(1):8-93. doi:10.1016/
j.ejvs.2018.09.020.



Vol. 36, No. 1

10.

11.

12.

13.

14.

15.

16.

17.

Liu X, Li Y, Li L, et al. Prevalence, awareness, treat-
ment, control of type 2 diabetes mellitus and risk fac-
tors in Chinese rural population: the Rural Diab study.
Sci Rep 2016; 6:31426. doi:10.1038/srep31426.
Yang L, Shao J, Bian Y, et al. Prevalence of type 2 dia-
betes mellitus among inland residents in China (2000-
2014): a meta-analysis. J Diabetes Investig 2016;
7(6):845-52. doi:10.1111/jdi.12514.

Abid A, Ahmad S, Waheed A. Screening for type II
diabetes mellitus in the United States: the present
and the future. Clin Med Insights Endocrinol Diabetes
2016; 9:19-22. d0i:10.4137/CMED.S38247.

Scirica BM. Use of biomarkers in predicting the
onset, monitoring the progression, and risk strat-
ification for patients with type 2 diabetes melli-
tus. Clin Chem 2017; 63(1):186-95. doi:10.1373/
clinchem.2016.255539.

He M, Gao J, Liu W, et al. Case management of pa-
tients with Type 2 diabetes mellitus: a cross-sectional
survey in Chongging, China. BMC Health Serv Res
2017; 17(1):129. doi:10.1186/s12913-017-2039-0.
Tsai CL, Lin CL, Wu YY, et al. Advanced complicated
diabetes mellitus is associated with a reduced risk of
thoracic and abdominal aortic aneurysm rupture: a
population-based cohort study. Diabetes Metab Res
Rev 2015; 31(2):190-7. doi:10.1002/dmrr.2585.
Xiong J, Wu Z, Chen C, et al. Association between
diabetes and prevalence and growth rate of abdom-
inal aortic aneurysms: a meta-analysis. Int J Cardiol
2016; 221:484-95. doi:10.1016/j.ijcard.2016.07.016.
Pafili K, Gouni-Berthold I, Papanas N, et al. Abdominal
aortic aneurysms and diabetes mellitus. J Diabetes
Complications 2015; 29(8):1330-6. doi:10.1016/j.jdi-
acomp.2015.08.011.

Cohen T, Widdows D, Stephan C, et al. Predicting
high-throughput screening results with scalable liter-
ature-based discovery methods. CPT Pharmacomet-
rics Syst Pharmacol 2014; 3(10):e140. doi:10.1038/
psp.2014.37.

Preiss J, Stevenson M. The effect of word sense dis-
ambiguation accuracy on literature based discovery.
BMC Med Inform Decis Mak 2016; 16 (Suppl 1):57.
doi:10.1186/512911-016-0296-1.

Hristovski D, Kastrin A, Dinevski D, et al. Using litera-
ture-based discovery to explain adverse drug effects.
J Med Syst 2016; 40(8):185. do0i:10.1007/s10916-
016-0544-z.

Hristovski D, Kastrin A, Dinevski D, et al. Constructing
a graph database for semantic literature-based dis-

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

CHINESE MEDICAL SCIENCES JOURNAL 55

covery. Stud Health Technol Inform 2015; 216:1094.
Swanson DR. Fish oil, Raynaud’s syndrome, and un-
discovered public knowledge. Perspect Biol Med 1986;
30(1):7-18. doi:10.1353/pbm.1986.0087.

Petric I, Urbancic T, Cestnik B, et al. Literature min-
ing method RaloLink for uncovering relations be-
tween biomedical concepts. J Biomed Inform 2009;
42(2):219-27. doi:10.1016/j.jbi.2008.08.004.

Kostoff RN. Validating discovery in literature-based
discovery. J Biomed Inform 2007; 40(4):448-52.
doi:10.1016/j.jbi.2007.05.001.

Weeber M, Kors JA, Mons B. Online tools to sup-
port literature-based discovery in the life sciences.
Brief Bioinform 2005; 6(3):277-86. doi:10.1093/
bib/6.3.277.

Srinivasan M, Blackburn C, Mohamed M, et al. Litera-
ture-based discovery of salivary biomarkers for type 2
diabetes mellitus. Biomark Insights 2015; 10:39-45.
doi:10.4137/BMI.S22177.

Ahlers CB, Hristovski D, Kilicoglu H, et al. Using the
literature-based discovery paradigm to investigate
drug mechanisms. AMIA Annu Symp Proc 2007;
2007:6-10.

Hristovski D, Peterlin B, Mitchell JA, et al. Using lit-
erature-based discovery to identify disease candi-
date genes. Int J Med Inform 2005; 74(2-4):289-98.
doi:10.1016/j.ijmedinf.2004.04.024.

Saratzis N, Saratzis A, Melas N, et al. Aortoduodenal
fistulas after endovascular stent-graft repair of ab-
dominal aortic aneurysms: single-center experience
and review of the literature. J Endovasc Ther 2008;
15(4):441-8. doi:10.1583/08-2377.1.

Indrakusuma R, Jalalzadeh H, Planken RN, et al. Bio-
mechanical imaging markers as predictors of abdom-
inal aortic aneurysm growth or rupture: a systematic
review. Eur J Vasc Endovasc Surg 2016; 52(4):475-
86. d0i:10.1016/j.ejvs.2016.07.003.

Skov V, Knudsen S, Olesen M, et al. Global gene ex-
pression profiling displays a network of dysregulated
genes in non-atherosclerotic arterial tissue from pa-
tients with type 2 diabetes. Cardiovasc Diabetol 2012;
11:15. doi: 10.1186/1475-2840-11-15.

Lenk GM, Tromp G, Weinsheimer S, et al. Whole
genome expression profiling reveals a significant
role for immune function in human abdominal aor-
tic aneurysms. BMC Genomics 2007; 8:237. doi:
10.1186/1471-2164-8-237.

Biros E, Gabel G, Moran CS, et al. Differential gene
expression in human abdominal aortic aneurysm



56

30.

31.

32.

33.

34.

35.

36.

37.

CHINESE MEDICAL SCIENCES JOURNAL

and aortic occlusive disease. Oncotarget 2015;
6(15):12984-96. doi: 10.18632/oncotarget.3848.
Biros E, Moran CS, Rush CM, et al. Differential gene
expression in the proximal neck of human abdominal
aortic aneurysm. Atherosclerosis 2014; 233(1):211-8.
doi: 10.1016/j.atherosclerosis.2013.12.017.

Ma XD, Chen ZA, Zheng JP. Phenotypic modulation of
vascular smooth muscle cells in diabetes mellitus and
intervention of traditional Chinese medicines. Zhong-
guo Zhong Yao Za Zhi 2014; 39(24):4723-7.

De Rango P, Farchioni L, Fiorucci B, et al. Diabe-
tes and abdominal aortic aneurysms. Eur J Vasc
Endovasc Surg 2014; 47(3):243-61. doi:10.1016/
j.ejvs.2013.12.007.

Weiss ]S, Sumpio BE. Review of prevalence and out-
come of vascular disease in patients with diabetes
mellitus. Eur J Vasc Endovasc Surg 2006; 31(2):143-
50. doi:10.1016/j.ejvs.2005.08.015.

Miller CM, Rindflesch TC, Fiszman M, et al. A closed
literature-based discovery technique finds a mech-
anistic link between hypogonadism and diminished
sleep quality in aging men. Sleep 2012; 35(2):279-
85. doi:10.5665/sleep.1640.

Yen HC, Espiritu C, Chang EC. Rpn5 is a conserved
proteasome subunit and required for proper protea-
some localization and assembly. J Biol Chem 2003;
278(33):30669-76. doi:10.1074/jbc.M302093200.
Kumar S, Jang IH, Kim CW, et al. Functional screen-
ing of mammalian mechanosensitive genes using
Drosophila RNAI library- Smarcd3/Bap60 is a mech-
anosensitive pro-inflammatory gene. Sci Rep 2016;
6:36461. doi:10.1038/srep36461.

Mi T, Nie B, Zhang C, et al. The elevated expression of
osteopontin and NF-«kB in human aortic aneurysms and

38.

39.

40.

41.

42.

43.

a4,

March 2021

its implication. J Huazhong Univ Sci Technolog Med Sci
2011; 31(5):602. doi:10.1007/s11596-011-0568-z.
Saito T, Hasegawa Y, Ishigaki Y, et al. Importance of
endothelial NF-kB signalling in vascular remodelling
and aortic aneurysm formation. Cardiovasc Res 2013;
97(1):106-14. doi:10.1093/cvr/cvs298.

Casella S, Bielli A, Mauriello A, et al. Molecular path-
ways regulating macrovascular pathology and vascu-
lar smooth muscle cells phenotype in type 2 diabetes.
Int J Mol Sci 2015; 16(10):24353-68. doi:10.3390/
ijms161024353.

Yen HC, Gordon C, Chang EC. Schizosaccharomyces
pombe Int6 and Ras homologs regulate cell division
and mitotic fidelity via the proteasome. Cell 2003;
112(2):207-17. doi:10.1016/s0092-8674(03)00043-6.
Livneh I, Cohen-Kaplan V, Cohen-Rosenzweig C, et
al. The life cycle of the 26S proteasome: from birth,
through regulation and function, and onto its death.
Cell Res 2016; 26(8):869-85. doi:10.1038/cr.2016.86.
Barac YD, Emrich F, Krutzwakd-Josefson E, et al. The
ubiquitin-proteasome system: A potential therapeutic
target for heart failure. J Heart Lung Transplant 2017;
36(7):708-14. doi:10.1016/j.healun.2017.02.012.
Bugliani M, Liechti R, Cheon H, et al. Microarray
analysis of isolated human islet transcriptome in
type 2 diabetes and the role of the ubiquitin-protea-
some system in pancreatic beta cell dysfunction. Mol
Cell Endocrinol 2013; 367(1-2):1-10. doi:10.1016/
j.mce.2012.12.001.

Fan T, Huang Z, Chen L, et al. Associations between
autophagy, the ubiquitin-proteasome system and
endoplasmic reticulum stress in hypoxia-deoxygen-
ation or ischemia-reperfusion. Eur J Pharmacol 2016;
791:157-67. doi:10.1016/j.ejphar.2016.08.026.



wE
N F BITOLA &% iE 3+ shlikeg
5 2 AU REAH B /E R R E A
LA, I, KL 2, UM, fasy !

PRETSE PO ERE AN, K 300192, HrE
USRI ERI AR S R AN, M/RIE 150001, HE
P IRIEERI KA MR SE BB R M OB RRE, MA/REE 150001, HrE

o

EEY BHAEYGE B57 R R 248 18 2 30 iR FOwE PR3 A ELAE F s FE 1

Bk R WA RIS E 24 (Biomedical Discovery Support System, BITOLA) , ffiik 5§ &
S KR RS IR A DS R E IR R A7 VR ik A1 9 7 (candidate intermediate molecules, CIMs) o i
it GSE13760, GSE7084, GSE57691, GSE47472 ¥4 4 97 i%t 73 il 5 M8 3= 20 Bk Jed RO PR K Jod AH 0% 1) 22 e 308
(differentially expressed genes, DEGs) o #AJ5, FAT@E T Venny2.1 fE4 T B, 4 LAN CRIGESCHR, ikl S
CIMs &M ZEFIERIAFERN. 5, NAERRENRE TN Y4 (Human eFP Browser) Wil T iifi
I ) DR (R A SR S M R, I T B TR R R 4 2385 s 3 TR P ik A

5RO B A E SR IR R S0 i 86 4 CIMs. 7E GSE13760, GSE7084, GSE57691,
GSE47472 $454E 5 15 3= 2 kR RV R A DG IR 22 S RIA B R p . AT R B GSE7084 44+ 1) 8 /M (1SG20,
ITGAX, DSTN, CCL5, CCR5, AGTR1, CD19, CD44) #1 GSE13760 44 b )2 M &K (PSMDI12, FAS)
5586 N CIMs X X HE &l -1 98 v N RS R 3R R IR AT A U R BE R B, JEIK PSMID12 £ 3
BN AR A L 35 Rk

530 W AE BCARS IR R IA R R, PSMDI2 T RE3 518 - 3hhkIg 50 PR AR ELAE R, X AT fg
JIE T 3K B R B AR TT T BT R R

XHEIR: MEEShAOR,; 2 BUBEIR, AR RIS RS, U HREREE





