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Identification of differentially expressed genes in rat model
of cerebral ischemia-reperfusion injury by RNA-Sequencing

BAI Bo ,WANG Chunmei
( Neurobiology Institute , Jining Medical University , Jining 272067 , China)

Abstract : Objective To identify differentially expressed genes in rat model of cerebral ischemia reperfu-
sion injury using RNA-Sequencing and elaborate the molecular mechanism of cerebral ischemia reperfusion
injury. Methods RNA-Sequencing was used to identify differentially expressed genes. Bioinformatics meth-
ods were used to predict the function of differentially expressed genes. RT-PCR and qRT-PCR were used to

further detect the expression of different genes. Results Compared to control,182 genes were identified dif-
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ferentially expressed in model of ischemia-reperfusion injury. 156 genes were up-regulated and 26 genes were

down-regulated. The expression of three genes were further proved to increase and two genes decrease using

RT-PCR and qRT-PCR. Conclusion

RNA-Sequencing could identify differentially expressed genes in rat

model of cerebral ischemia-reperfusion injury suggesting that these genes may participate in cerebral ische-

mia-reperfusion injury. This study provides a basis to further reveal the mechanism of cerebral ischemia-

reperfusion injury.

Keywords : RNA-Sequencing ; Ischemia-reperfusion injury ; Gene expression
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2.6 RT-PCR

22 SR LR PPk e 3 A bR SR R A 2
AL, 43 3137847 RT-PCR 4347, DL UE L A
ik Ol Fibedl \Hspbl \Rgs4 A Th i, Tir,
Wisl FahFRAK, 45505007 25 50— 250, B P45
WAl &g, T H #F— 25 Ui B 3L ] Fibedl | Hspbl |
Rgs4 Ttr \Wis1 7 i fe 1f - P-4 7 5 495 v % 4% 22
YER 225 R e AT VE FIALHIKG A B P AR s
IM-FHE B L . WL S,

",
%),
/’O y

3

Fibcd1 Hspb1 Rgs4 Ttr  Wsfl
Actin

¥ &
-3
Hspb1 =
— = -l |
e g RUs4 =
== & w8 ¥ = xm
— — RO = ®

BS Z5 4K RT-PCR 247 B

2.7 qRT-PCR

¥ Bk 3 A EEA 2 AT IREE R, FH gRT-
PCR 43#7, 455 i 7% Fidedl Hspbl \Rgs4 ik B
FhE, T T, Wisl RAWI R TRE(E6), 458
RT-PCR S 25 AW & o

Fibcd1 Hspb1 Rgs4 Ttr Wsf1
B6 £FAR qRT-PCR 447K
3 itig

RNA-sequencing J&—Fl1 5% 5% 2 £ J3E 0 17 5 2=
WA B BT RH Al 5 R AU R 22 R IB R I R
HA Wi g RS TEREN AT 5 Bk |
o i ] 5 [R5 53 e HC S BEAF 5 45 7 il A E AR
JEHD-]O] .

ABFERI ] RNA-sequencing S 17 1M - P
CER O 520 5 0 i [] 22 5 B ik 2R AT, S 00 1) 182
AP 2R e 156 AN FEN R B, 26 A4
FERFGA T, Hrp 80% B2 5 1 W,
78% KNS 5 2, 76% KL 2 5 T B4,

86% H:H 2 5 T AL L35 95% S A 455 2
AE,30% JLH BA 7> T4 S IRE . FRBHIXSERL AT
RES 5 1 I e 1L P08 3 400 43, o) 3R 3k 2 8 R 1) 2y
AR A T4 70 ik ke 11~ P 3 453 0 (RO LA

ik St - PR Y 00 Ak R b B L 3 b R L 3
PRI AR 2 2 L — R AN HR B, an g fE A s
i EIE IR R A N AR AR R A R AT
RERE S AT S B 40 0 05 o ol I P30 2 451
Pt BILTR AT RE -5 AH 5C 1 38 6t G S L R 1Y) S
FARPAFE VI . AWTEEIRYI B AR
R H I - 3 400 007 0, 0 0 IX S i R T ik PR 2
5T 3R RNA B B 20 52 45 5 38 % 4R
F BT 2 AR | b K A A 53 1 S 4 oA
AR Rl e 22 AR B A 14.52% 2 5
R - P 0 0 ) A P, 2 P e ot - -
A i i e B PR 3l Aok 5 W) 1 ) AR 34 3 B i
Tl B T R Sl - P TR . RS S B R
FLR A, Gk Fibedl (Hspbl \Rgs4 \Tr ,\Wfsl X 5 4~
S — B H H] RT-PCR #1 qRT-PCR J7 ¥k 364773
Br, 255 5 RNA-sequencing fT #3458 — 2, KA
FPA R AR, KR OB R X LA B 5 ok ik
THRE (5 T B | S SONE | A S O A
KR IR — 2B YBFFE AT LAE— 2 B AR G S Ak
FIZIRE , 32 KA Bl T 1 B e i - P08 33 460 3 A L
il o

SE Lk

[1] Collard C D,Gelman S. Clinical manifestations and pre-
vention of ischemia-reperfiision injury. Anesthesiology
[ J]. Pathophysiology,2001,94 ;1133-1138.

[2] PanJ,Konstas A A,Bateman B, et al. Reperfiision injury
following cerebral ischemia: pathophysiology, MR ima-
ging,and potential therapies[ J]. Neuroradiology, 2007,
49.93-102.

[3] Wang R,Xu C,Zhao W, et al. Calcium and polyamine
regulated calcium-sensing receptors in cardiac tissues
[J]. European journal of biochemistry,2003,270 ;2680-
2688.

[4] Zhang Z G,Sun X, Zhang Q Z, et al. Neuroprotective
effects of Ultra-Low-Molecular-Weight heparin on cere-
bral ischemia/reperfusion injury in rats: involvement of
apoptosis , inflammatory reaction and energy metabolism

[J].Int J Mol Sei,2013,14 (1) :1932-1939. DOI: 10.
3390/ijms14011932.

(T#% 11 )



T R4 2016 4E 2 H 5539 %% 1 #1  J Jining Med Univ, February 2016, Vol. 39, No. 1

<11 -

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

Mauri C,Menon M. The many faces of type | interferon
in systemic lupus erythematosus [ J]. J Clin Invest,
2015,125(7) :2562-2564. DOI:10. 1172/]JCI82574.
Choubey D. Interferon-inducible Ifi200-family genes as
modifiers of lupus susceptibility [ J]. Immunol Lett,
2012,147(1/2) :10-17. DOI; 10. 1016/j. imlet. 2012.
07.003.

Bockle B C, Baltaci M, Ratzinger G, et al. Hepatitis C
and autoimmunity: a therapeutic challenge [ J]. ] Intern
Med,2012,271 (1) : 104-106. DOI: 10. 1111/j. 1365-
2796.2011.02391. x.

Bezalel S, Guri K M, Elbirt D, et al. Type I interferon
signature in systemic lupus erythematosus [ J]. Isr Med
Assoc J,2014,16(4) :246-249.

Yan B, Ye S,Chen G,et al. Dysfunctional CD4 + ,CD25
+ regulatory T cells in untreated active systemic lupus
erythematosus secondary to interferon-alpha-producing
antigen-presenting cells [ J]. Arthritis Rheum,2008,58
(3):801-812. DOI: 10. 1002/ art. 23268.

Andrade D, Kim M, Blanco L P, et al. Interferon-o. and
angiogenic dysregulation in pregnant lupus patients who
develop preeclampsia [ J]. Arthritis & rheumatology
(Hoboken, N. J. ), 2015, 67 (4):977-987. DOI: 10.
1002/ art. 39029.

Sjostrand M, Johansson A, Aqrawi L, et al. The expres-
sion of BAFF is controlled by IRF transcription factors
[J].J Immunol,2016,196 (1) :91-96. DOI 10. 4049/
jimmunol. 1501061.

Cerutti A,Cols M, Puga I. Marginal zone B cells: virtues
of innate-like antibody-producing lymphocytes [ J]. Nat
Rev Immunol, 2013, 13 (2) : 118-132. DOI. 10. 1038/

[30]

[31]

[33]

[34]

[35]

[36]

nri3383.
Wang J] H,New J S,Xie S, et al. Extension of the germi-
nal center stage of B cell development promotes autoanti-
bodies in BXD2 mice [ J]. Arthritis Rheum, 2013, 65
(10) :2703-2712. DOI;10. 1002/ art. 38059.
Lund F E,Randall T D. Effector and regulatory B cells:
modulators of CD4 + T cell immunity [ J]. Nat Rev Im-
munol,2010,10(4) :236-247. DOI;10. 1038/nri2729.
Rosario C,Seguro L, Vasconcelos C,et al. Is there a cure
for systemic lupus erythematosus [ J]. Lupus,2013,22
(5):417421.DOI:10. 1177/0961203313479839.
Petri M, Wallace D J, Spindler A, et al. Sifalimumab, a
human anti-interferon-a monoclonal antibody,in system-
ic lupus erythematosus: a phase I randomized, con-
trolled, dose-escalation study [ J]. Arthritis Rheum,
2013,65(4) :1011-1021. DOI;10. 1002/ art. 37824.
Wang B, Higgs B W, Chang L, et al. Pharmacogenomics
and translational simulations to bridge indications for an
anti-interferon-a receptor antibody [ J]. Clin Pharmacol
Ther,2013,93(6) :483-492. DOI; 10. 1038/ clpt. 2013.
35.
Lauwerys B R, Hachulla E,Spertini F,et al. Down-regu-
lation of interferon signature in systemic lupus erythema-
tosus patients by active immunization with interferon o-
kinoid [ J]. Arthritis Rheum,2013,65 (2) :447-456.
DOI:10. 1002/ art. 37785.
Crow M K, Olferiev M, Kirou K A. Targeting of type I in-
terferon in systemic autoimmune diseases [ J]. Transl
Res, 2015, 165 (2):296-305. DOI; 10. 1016/j. trsl.
2014.10. 005.

(KFBH  2015-01-09)

(EE%ST)

(5]

(6]

[7]

Ketheeswaranathan P, Turner N A, Spary E J, et al.
Changes in glutamate transporter expression in mouse
forebrain areas following focal ischemial[ J ]. Brain Res,
2011, 1418:93-103. DOI. 10. 1016/j. brainres. 2011.
08.029.

Ma M, Uekawa K, Hasegawa Y, et al. Pretreatment with
rosuvastatin protects against focal cerebral ischemia/
reperfusion injury in rats through attenuation of oxidative
stress and inflammation[ J ]. Brain Res,2013,1519.87-
94. DOI:10. 1016/]. brainres. 2013. 04. 040.

Yin J,Tu C,Zhao J, et al. Exogenous Hydrogen sulfide
protects against global cerebral ischemia/reperfusion in-
jury via its anti-oxidative , anti-inflammatory and anti-ap-

optotic effects in rats[ J]. Brain Res,2013,1491;188-

(8]

[10]

196. DOI:10. 1016/j. brainres. 2012. 10. 046.
Qiu J,Zhang W, Xia Q,et al. RNA sequencing identifies
crucial genes in papillary thyroid carcinoma (PTC) pro-
gression [ J ]. Exp Mol Pathol, 2015 [ Epub ahead of
print | .
Cesnik A J,Shortreed M R, Sheynkman G M, et al. Hu-
man Proteomic Variation Revealed by Combining RNA-
Seq Proteogenomics and Global Post-Translational Modi-
fication (G-PTM) Search Strategy[ J]. J Proteome Res,
2015[ Epub ahead of print].
Li C L,Li K C,Wu D, et al. Somatosensory neuron types
identified by high-coverage single-cell RNA-sequencing
and functional heterogeneity[ J]. Cell Res,2015 [ Epub
ahead of print].

(Wi HE 2015-01-06)



	20160101
	页面提取自－20160102

