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Study on Effect of Hypoxic Microenvironment on the Transcriptome and Survival of Multiple Myeloma
and Its Potential Therapeutic Strategy

LI Ying'?, ZHENG Bei'?, JIANG Huifang'®, YING Yin'?, HAN Bing!?, ZHANG Meiling'?, WANG Yifan'®,

WANG Qiangfeng?, LI Gonghua'®(1.Tongde Hospital of Zhejiang Province, a.Department of Pharmacy, b.Department of
Hematology, c.Cancer Institute of Integrative Medicine, Hangzhou 310012, China; 2.Department of Oncology, The First
Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310003, China)

ABSTRACT: OBJECTIVE To study the transcriptome of multiple myeloma(MM) affected by hypoxia and obtain the
differential expressed genes(DEGs), which facilitate the mechanism of cellular hypoxic resistance. METHODS The
expression profile of MM cell lines cultured under hypoxia and CD38 positive cells derived from patient bone marrow was
obtained from GEO database. The DEGs with high consistent under hypoxia were analyzed by Limma package. GO and
KEGG analysis were performed on the DEGs. Additionally, the expression levels of the DEGs on MM patient survival were
studied by TCGA database. Finally, the potential drugs against hypoxia were predicted by the DEGs. RESULTS Totally 28
consistent DEGs were selected from the two datasets, which involved in cell metabolism, mitochondrial structure, autophagy
and etc. These DEGs might contribute to the pro-survival effect in MM under hypoxia. The high expression of ANXA1, CLU,
DPYSL3, CEP128, DDIT4, HMGCS1 suggested poor prognosis in MM patients which shorten the survival periods. The
CMAP analysis suggested that PARP inhibitors could be used as a hypoxic antagonist. CONCLUSION DEGs under
hypoxia in MM were obtained by bioinformatic analysis, some of which indicated the poor prognosis in MM patients. This may
be associated with the pro-survival effect of hypoxia in tumor cells. PARP inhibitors may be used to inhibit the negative effect of
hypoxia and combined with other chemotherapeutic drugs to achieve better therapeutic effect in MM.

KEYWORDS: multiple myeloma; hypoxia; tumor microenvironment; transcriptome; bioinformatics
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Fig. 1 Differential expressed genes of MM cell lines under hypoxia

A-heatmap of original expression; B—significance/quantity statistics of differential expressed genes; C—bar plot of the number of differential
expressed genes.
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Fig. 2 Differential expressed genes of MM cell lines under hypoxia Volcano plot(A) and Venn plot(B) of different expressed
genes of cell lines
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Fig.3 GO analysis of differential expressed genes
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Fig. 4 KEGG analysis of differential expressed genes
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Fig. 5 Differential expressed genes of CD38" cells derived from MM patients under hypoxia(A) and Volcano plot heatmap(B)
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Fig. 6 Relationship between hypoxia related genes and survival time of MM patients
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kR IR Z I ST R, B AT 33k CLU
A, — I SR AR R, A RTE
30 min AYBERIFL T IYE S CLU /KSERD &3 I
Ft, /8 CLU LR AT BEE S 155 Bh 4 it 32
HA3), DDIT4 A EIS s 5447, [R50
LA R 38 A S, AT 3Bk DNA B & F= A R4
F. Foltyn 25045 ) DDIT4 Xof 15 S5t B 240 o I8 £ 5
YYERE, DDIT4 J R sk il Ao iy 200 it xof it S
HURK, 1M DDIT4 1o 2 15 ) 40 5 B T 1l i 77 38858
X R LB | T ANk AR R TR 52 PR R . DDIT4
AT LUK FEXT HIF1A WJREER, BRI T Ge7E
BRARE CAR m f rh RAE EEE RS, B, CLU
F1 DDIT4 7£ MM HAE I i AR DL S, AR 3 o)
BEAT MM 2N EHREHT, KX 2 DEH
AIREREEZAEM, IR R AR YT T e
R, SR IR 1 3 F AR R IR B0 MM AR RS .

CMAP 58 15534 Z LT PARP #7712
2 A X i S R TR P A VR L B 9T R
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PARP1 5 HIF-1 454 feds HIF-1 4O Y 58 R %
ik, PARP it 2 41 i (19 HIF-1 3% 1 F [ , #2275 PARP
0790 AT e o JE A5 HIF-1 305 B S G5 508
gl 55 —J5 T, PARP S 3 Al B ik yy s oy
HUSRMEDST, X MM B9F9E ok, PI34(PARP il
RO LI MM 40 % 58 152 i i 24 07
Viziteu 5L BUELE I 17 Chetomin EA #4119
L MM RCER, R0 G4 2 MMRYT AT
FeMg 2z — . AR EES CMAP i e SEa T 2
S, &I PARP #IHIFHI AT RERD S HIF {5510
B, nl o HAE MM R R RS AR

i bk, AR A E B 2= TR
A MM R Gk T THRER, ik T
B PR I OGRS Y, BRI X S 22 S L R Y T g
K MM B A AP REIR S5 TR0 A A 338 2 de
ARNBTEZSY), RS IRk S IR B2 0T i SR et
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