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Analysis of Differential MicroRNA Expression in Patient with Calcifying Tendinitis through High-throughput
Sequencing Technologies

ZHAO Zhe, LIU Jian-quan™, DENG Zhi-qin, LI Wen-cui
(Shenzhen Second People's Hospital, The First Affiliated Hospital of Shenzhen University, Guangdong Shenzhen 518035)

(Abstract)  Objective To investigate the expression difference of microRNA in patients with calcified tendonitis. Methods
From October 2019 to May 2020, four patients who were diagnosed with CT and received surgical treatment in the Department of
orthopedics of Shenzhen Second People's Hospital were selected. Inflammatory tendon tissue (CT group) and para-inflammatory
normal tissue (CTR group) were collected from each patient. Total RNA was extracted and sequenced by transcriptome sequencing.
The microRNA differentially expressed in the two groups was screened by Illumina HiSeq 2500 high-throughput sequencing
technology. Results Compared with normal tendon tissue, there were 760 microRNA significantly changed in calcified tendon
tissue. There were 104 differentially expressed genes with log2FC more than 4 times,among which 24 were up-regulated and 80
were down-regulated. The most obvious up-regulated expression was miR-3529 -- 5p, which was 5.9136 times and the most obvious
down-regulated expression was miR-486-5p, which was 10.0018 times. The target genes such as COL1A1. GOLGA2. S100A16.
SOX9 and FoxO1 regulated by microRNA are closely related to ion binding and transport,calcium channel activity,protein kinase
activity and metabolic function. Conclusion There are significant differences in microRNA expression profiles between calcified
tendonitis and normal tendon tissues. The differentially expressed microRNA may play an important role in the formation of calcified
tendinitis,which will lay a foundation for further study on the mechanism of microRNA in calcifying tendinitis.

(Key Words)  Calcifying tendinitis; MicroRNA; High-through sequencing; Bioinformation

AL PELIE % Ccalcifying tendinitis, CT) K% W FEERMEMEMELE sch Mo 2 0F 30 ~ 50 Z(¥@ah NiE, HE
MR AU A, WA TR D, RHE RS ERTURR MRS BSRMR EA FE R R R M L, HHAIE

(YKFEH)  2021-01-12

(EE&TH) T AEEXREST A EEE (A2018262) ; YT AR &AL R TH 5 H B B
WA (SZXJ2018065) ; IRYITIERYT PA =4 TFEWH SBIRA (SZSM201612086) ; ¥RIIITT &% H
R Z R IITR (SZXK025)

(fEEREN ) BE, 5, BIIATEMN, EZNF L& TR ESH TIE, W77 M A UBERE S 1 A m L] .

(% @EEH)  XE4 (B-mail: szljgq@126.com; Tel: 13714011160)



« 2 .

Shenzhen Journal of Integrated Traditional Chinese and Western Medicine February 2021 Vol. 31.No.4

MANE2E Pl /N RNAs (microRNAs. miRNAs) £ K
FEZ179 22 nt BIRGTS RNA, AR B R R T B
HEREH, FEARTRZ) 1/3 (2K 52 3] microRNA 1)
&, EZMEmRNRAEREDERD T BEOFSERY. 2
THURF FEAIE A T 4 ] microRNA dric {2 b TR iyl 4744 ¥,
microRNA & Z DIREs 1, | 2 S 52 A F e, WG .
k. W REE B TR, £ microRNA C 47T I
SN 2%, BT V2 JORE AR 44k 55003 ¥ DS B 8 15 1)
fito (DI T microRNA 72 VU S i Ak i FE
TER, AL VURRBLE MAERE . BTk, AT A&
T T BRI IUE 2¢ H 2R 5 TR U b 22 e 3k
&) microRNA HEAT 73, ARSI E @S5t 1
B B AR o

1 #ZREREE

L1 —f&

HEHX 2019 4F 10 A £ 2020 4 5 FAEARBEH FHIZ A CT
HEZFARIBITHIEE 4 6], 00 53 B R 5RE YU 2H 21

(CT4) KRFIEWHHL (Cath) , FEHMA 15 min PR

NHERIF IR EUE T, SRJGLE 0.5 h AR 2 —80 °C UKFHH I}
FEMIRIRE. BETH 26, L2, FR33~57%,
FEIFRE N (49+5) B

12 FBXA 5%

Trizol {7 (Invitrogen, 3E[E) ; Agilent 2100 247347
X Tllumina HiSeq 2500 #ll 7 % %t (Agilent Technologies /A ],
£ [E)D ; ND-2000 43 /6 Z 1+ (NanoDrop Technologies /A ],
EED .

1.3 HAE RNA 21K

Trizol 7% #2& BUFR A &4 RNA, Dnasel 4t 2! RNA DLy B
DNA V5%, TSR B BT 8B, 2805 2000
K F 2100 )43 HT 4. ND-2000 43 36 76 B 11K Il RNA £
mn B, AR B AT SR A

1.4 B SE 69 M 32N

FEBIFEAIL 10 ug /& RNA, i#id Oligo dT M/ RNA
w % mRNA, JlI A fragmentation buffer, % mRNA B A1 7
LR 300 bp AT/ BB, R BERL 51 P A8 10 5 s g ) AR
FI R 4 il cDNA, 182 adaptor. 7743k 47 4l 4k Al
Boorik, Moriker= VAT R & XY (polymerase chain
reaction, PCR) ¥ 3% 57/N RNA JE . FH Illumina HiSeq
2500 W1~ 5 012 SC EE AT e i &

1.5 miRNA H¥E 4 3 Ao d3 857

W7 e 45 miRNA 3 510 25 83k EBRACR & TS
P75, A ARAT 18 ~ 32 nt [f) %5 & miRNA J7 41, 4
it miRNA IR, BUFHIKE (nt) 8B RKES A, ¥
JIWr miRNA Jig 5. J K 30k 8 73 #3815 & 5] Read Counts
)5, KM ZE 5558 AF DEGseq, BH £ H i 3 1 IE i

B, WEREMEKT P <0.001, |log2(FC)| > 2, %f#i4llH
microRNA 7 5 RIA AR HT o

1.6 microRNA £ ¥ & ik 547

FEREA ) microRNA ik EA7HEL A TPM (Tags per
million) , KH EdgeR #FXS A FEA CLAT microRNA HiA
ERoW %t ¥ |log2(FC) > 2, P < 0.05 () microRNA
58 X ZE R KIEF microRNA  CE5AL LR 48 2H microRNA FxifE
A & / 155 2H microRNA FrEMHIRIZE)

1.7 ShekE E454r

NT 2T R ZERF miRNA & HEFRFIThEE, &
MR 2 7 miRNA & H LR #E47 GO & £ M1 KEGG &
1% 5> M. f# H BioConductor 71 Y “clusterProfiler” il % 5
DEGs. PAP < 0.05 #l [log2(FC)| > 2 Jyifiik 51t

1.8 %it¥ ik

K1 SPSS 19.0 BAFHATHAR AL HE, HERE MU x+s %
N RH RS, PR RAE SRR, RA B,
P <0.05 NERBEASGIEE X

2 8% B

2.1 AR F I AT AL RS H M LR

I 4 SHREA T IE S RNA FRER, 74 CFEMRE
Ko PR A BT IRAF RO T T2 1) miRNA J3 51 £ 73 5l
N 13219644 1 14193113 2k FsfAq 7 K F =&
18 ~32nt, WM FIRBHFHREER S, 7 LUH T R4
EVE BT IKE (nv) , W& L.

£ 1 WpEIEgTR (n=4)

4w w Raw  Clean Error -0 qzo  OC  Useltl
4l Reads  Reads rate % % content reads
1% %  (18~32nf)

CT 4l 14158168 13854607 0.0229 9890 9627 4491 13219644
Ctr 41 15633972 15216737 0.0229 9889 9637 4444 14193113

e (D AR EEEEEE (raw data) W5 R EAE
ke (BD, KBEEAE 18 ~32nt WEEWFEEEEE) 5 (2) Raw
reads: JRIEMFEIRM R4 B%: (3) Cleanreads: itz /E il
FEEAE I 45 HE: (4 Errorrate: JFi 45 Bl Gk N 110 e il 22
SFRIEARA (5 Q20, Q30 43 AR INF R =AE 99 % 1 99.9 %
PLF BB IE 5 RBRIER T 0 (6) GC content (%) = AL
FAIE GC & R/lk;  (7) Usefulreads (18 ~32nt) : FiT/F
LTI ELE 18 ~ 32 nt Y reads 55%: CT —#54b LWL 4

22 EFM AL microRNA #)EARHHT

PIZH LR 760 /> 22 53 R IA microRNA A7 51,
LA % 2 B 22 5 381K microRNA #7741, dEWL
i 8 A 1 2 5 6 14 microRNA & N 179 4>, Wit
1) £ 7 F 35 (1) microRNA £ 4 504 4~ X |log2(FC)| > 2
H P < 0.05 () microRNA # 17 i & j5 K B, W& % 7 M
microRNA J: 4 104 4>, Hrp 24 4~ i, 804N Fif, 45i%

=K1,



YR VIEL G4 2021 4E 2 HEE 31 B4 4 1

2.3 HFMM A £ 57 & K %9 microRNA & X
mRNA ¥e & B T 47

PA P << 0.05 AR, 767 5 PRI ) microRNA Hr i
—BiHdke ER/ NIAA S A EFRIL microRNA. iR IE
B W 12 miR-3529-5p, N 5.913622183 f%, miR—486-5p
TR E, 4 10.00176074 f5. i i% H 7 #5410 7 52
P8 A7 A0 2 5 £ I8 KM 9% mRNA, COLIAI, GOLGA2,
S100A16, SOX9, FOXOI1 % £ A K 5 microRNA [ /7 7E
AR, Z5RIEK 2.

K2 ZERFILM microRNA JZH mRNA SEEF 7%

. Log2FC [
E \]'" =B
microRNA ID (CT4L/Ctr 4D S DR PO 175 2
hsa—miR—3529-5p 5.913622183 MCC, SLC16A10, TGFBRI,
MDM4

hsa-miR—412-3p  5.020537387 COL1A1, GOLGA2,
PLCB4, DGKD, ATXN7L3,
MYH14, TMODI1, EEF1A2,
CYB561A3, PLEKHAG®,
GAPVDI, POUSFI,
PLEKHAG6, CALNI, ENAH,
INTS3

5.020537387 S100A16, CHRDLI,
NKIRAS2, SPRY4, SAMDI4,
HMGALI

4.672614083 MET, ORC4, PEAKI, ULBP2

hsa—miR—4510

hsa—miR—34b—5p

hsa-miR-138-5p  4.639447219 CCND3, IGLONS, MXDI,
SOX9, PLEKHG4B, RELN,
EIF4AEBP1, VIM, DMKN,
GNAI2

hsa-miR—486-5p —10.00176074 FOXO1, LTBP2

hsa-miR-183-5p —7.995458344 EIF4A3, KLHL23, TNRC6B,
NOTCH2, EZR, STK40,
GNL3, ZFAT, KLRDI,
CNOT6, RDHI1, AKAPI2

—7.820240537 GNAS, RNF217, DMXL2,

E2F1, UVRAG, XPRI1

hsa—miR—205-5p

hsa-miR-96-5p  —7.702270144 PTPN9, PRKARIA, DEK,
PAQR4, NHLRC3, SMIM12,
EDEMI1, ANKRD36, SGK3
hsa-miR—618 —7.356673144 FAMI136A

M CT —H5LIEALEE & FC —Z A4k

303 it

S PG T A2 AR A, microRNA # I N2 e fiff 52
A R AR B e miR—486 A& JIE AR [ O gy, 3
I A7 375 R 0 (4 1 BRI ﬁa“ﬁﬁTuﬁﬁ%ﬁA%
FREVEB, BRI R 0% Th RE R A ). Chai 25 ' 40
Tm&%@@ﬂﬁEAE%IKMOLW%%%xﬁﬁﬁx
2 L A S 5T PR R ATV T . Chinenov 25 Uk B R SR L& R
(R S R BB L ) miR—155 (83, W B R Sk
RAEM I T2 5 RAEAMCHIEE R, miR-223
MRIEZHH, FFAERYH, miR-223 FERIEHAHFEL
MRS BE - . JESEK, 20 microRNA A IE B LA
PR 5%, BATIZ ROAE AT 4R AR50 1 55 T T Th g

Millar 5 A\ ™ #F 723 B miR—29a A i i #F 7] 1L-33 SR 4 45
LI E 2, miR-29b-3p ] GEiE It TGF-B1 155 1% T 4%
WU B ', Usman 25 A\ " 338 7 miR—210 A hnis K fL R
M A G, IXEest By E T microRNA 7E 1 WL HZ AL
o o ) LM, AH B A B FT microRNA 78 UL 5 57
PLECE L FE P AR, S AR UL L AN TE 2. A
W Foa IS o B e s 21 45 3R, R T 760 S TEAS A6 14 L
ik ¢ vt (R % 72 S R IK K microRNA, b b3 4% B i 1) 2
miR-3529-5p, I 1% 40 = ) 2 miR—486-5p. k25447,
miR—412-3p. hsa—miR—4510. miR-138-5p. miR-183-5p.
miR-96-5p 57 ! 75 4% S 4L 7 2508 vh A7 77 22 B Rk I A
KX mRNA I REE KB £, 1X 2 microRNA (1) 81 K 5 Ak £
YA FE 1R 58, HMUIGTE. B THISHE UMK, XtxR
FIX M) microRNA ] B8 51 ALK H 0™ 51K 28 hE S R, A
FECT WA SRMANT T AGEL A WE BT Bod 54k
VENUBE 2 BEAT T R B oA, e BRI 55 3547 )5 2
BN UL S A0 B SE St — 2D AR S . 223 AT BAdEAT T

— R HRMI T, 2R M5 & B microRNA ]
DI It 2 5 #0356 [R] f) 2 008 R 451 M 5 % A Bk e R 4
TRt P s E AR . s U R B microRNA 75 #4 5%
JE KR 5 A AR R S R K5 5 R R R ) 3R
A, DA A 7S5 T AT k. BT A P ks T
KAFEZHTF o FFo M EMEERT TS E 590K
PR AW R E A N TTE B R B s S RE
J1s RTRERCN—FHERAR B SRS A R, RE AR S U
FUAZ BHIZE B T BN R A b A ol IR G 1 B T 2SR K
i

(&%t )

(1) Gosens T, Hofstee DJ. Calcifying tendinitis of the shoulder:
Advances in imaging and management (J) . Current
Rheumatology Reports, 2009, 11(2): 129-134.

(2)  Darrieutort-Laffite C, Blanchard F, Goff BL. Calcific
tendonitis of the rotator cuff: From formation to resorption.

(J) . Joint bone spine, 2018, 85(6): 687-692.

(3)  Liang C, LiisaH, WangC, etal.
of miRNA bioinformatics tools (J)
bioinformatics, 2019, 20(5): 5.

(4) SunZ, ShiK, YangS$S, etal.
cancer biology and clinical applications (J) .
2018, 17(1): 147

(5)  Elkhouly AM, Youness RA, Gad MZ. MicroRNA-486-5p
and microRNA-486-3p: Multifaceted pleiotropic mediators in

Trends in the development

. Briefings in

Effect of exosomal miRNA on

Mol Cancer,

oncological and non-oncological conditions (J)
RNARes, 2020, 5(1): 11-21.
(6) ChaiX, SiH, SonglJ, etal. miR-486-5p inhibits inflammatory

response, matrix degradation, and apoptosis of nucleus

. Noncoding

pulposus cells through directly targeting FOXO1 in



4

Shenzhen Journal of Integrated Traditional Chinese and Western Medicine February 2021 Vol. 31.No.4

intervertebral disc degeneration (J)
Biochemistry, 2019, 52(1): 109-118.

. Cellular Physiology and

administration of double stranded microRNA-210 on

acceleration of Achilles tendon healing in a rat model (J) .

(7)  Chinenov Y, Coppo M, Gupte R, et al. Glucocorticoid Journal Of Orthopaedic Science, 2015, 20(3): 538-546.
receptor coordinates transcription factor-dominated regulatory (11) 2R, BRisBk, TR MicroRNA TE P % 1 1)
network in macrophages (J) . Bmc Genomics, 2014, AR (1) . RELEIR, 2017, 23(1): 12-15.
15(1): 656. (12) 4, fide, RER, . f RNA R 785 4 5k

(8)  Millar NL, Gilchrist DS, Akbar M, et al. MicroRNA29a oAk HLEIRE T EE R (D) . EE 2016, 7(3): 219-
regulates 1L-33-mediated tissue remodelling in tendon disease 221.

(J) . Nature Communications, 2015, 6(1): 6774. (13)  |iTM, #%E, BEHM, % KEFESH T -la 30

(9) LuYF, LiuY, Fu WM, etal. Long noncoding RNA HI19 A4 BB B 1) 70 BT 40 B 5 G oK N T 18 5 G boe B R A3
accelerates tenogenic differentiation and promotes tendon (7). &#&L, 2016, 53(3): 201-206.
healing through targeting miR-29b-3p and activating TGF- B 1 (14)  FEEEX, MEE, EA7, 5. EWIRE ST ISR
signaling (J) . Faseb Journal, 2017, 31(3): 954-964. ITHRE RAT R (J) . WHLIGIREE 5, 2009, 11(7): 709-

(10)  Usman MA, Nakasa T, Shoji T, et al. The effect of 710.

(XF9m'5) 1007-0893(2021)04-0004-05 DOI: 10.16458/j.cnki.1007-0893.2021.04.002

—_ . ~ R - . ~
B30k shiar X iwze p fFIA N Dhge K 4 iE B I e TR =20
TAE w4 TR FAR W om' FxE 0 R

CLOEYITT RS H X BN B EE R, )4 I 518121 2. iR — NRERE, 7% ®II 518035; 3.1
PR REFRINERE, | & @I 518034)

(i E]) B8: URKZHFR A4 IREFPEF AR LT ARG, Fik: 201855 A £ 202045 A
R TRMEIHREHRARERELEFHA, RINTEARBERELESFA. TNPEZRXFREINER (RITHER P
& [ )£ B3R 6 i 5 P )5 A 4 5 B3040 4 152 . 4 666 1], F 666 4 i 5 P J5 ik 4 2 AR 5 AT 8 B A AL 5 A B 3h X Sk 4T4n (223 4] ) |
ol kAol (221 4)) AeskAt ikl (222 6)) . S4B E W T HNEM AR AEN G, k4, HEIAD 4,
T3 KR AT N k4T 5 i s )| 45 ) B3R 4T, b kAT RO AT 9T, kAT A g D R 2L Sk At A ih | R 4 R B I TR R AT
FAZ8 Rl BEBITA. 877 4 B BT R, AR Sk ShEF 4R (MMSE) 2 %4k 4k, Barthel 454%
TEFREEAETARE A, R LA TEAAEE MMSE #4504k, 2FALITFEL (P>005) , ZuEHE7
4 J& Fo 7 A2 45 R BF MMSE #5380 77 148 3, H L3 X kAR kA ik Jn | 4R 448 57 4245 sk aF MMSE #5454 57 4 )
MRS, ZAHEALRTFEL (P<001) ., &5 4 Aferfad kit 23X k4 MMSE #0305 T4 B, 2738
HoiitFEL (P<005) , 457 4 B2 b ka4t Hikd il 4 akis, 2F A% 5EL (P> 0.05) , 7F42% Rt
kAt +ikFe il 2528 MMSE 3843 T3 46 k4140, 27 B A%t FE L (P < 0.01); 477 37 &40 % & 49 Barthel 48 #0745 1Ldx,
EFRGITFEEL (P >005) , XM %5 K557 4 ot Barthel 35 3F 0 88T T AR E, HFAL RaTE587 4
AR S, 2FAHEAATFEL (P<001) , %774 A, k4 +ik%il 441 Barthel 35 803F 5 5 S 4h L AHLILER |
REMEF (P>0.05), ZFHX k44 Barthel 55075 H TALABA (P <001) . FRERE, k4 +iksilka

(KFSEE)  2021-01-20

(BEE€TIH) I AREAEFRTESTHTBIESE (A2020448) 5 T RMEHETIX 72 \b K B 4 T % e He kR Tl B %5 Bhig
B(YL20170202) + YN RMEHT X BT (i e B D7 ARG H 58U (2019JTYMO03)
TRYITT MG HT X 7 i e 5 A ey AR RN &0 H BBk (2019JTYMO004) 3 IRIINEIT DAE=4
TREH IhIRE (SZSM201610039)

(BRI ) =HE, &, EEEM, LSBT R RN E E R .

(% BIEMEE ) Tk (E-mail: 365217558@qq.com; Tel: 15013592447)



