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L PCR ¥ 1 & #5 miR-642a 45 & 17 41 1
gp96 3'UTR, FrrtEgl¥fFsla~. LiEsi 9,
5" TTATACTCTCACCATTTGGATC 3'; Fii5I4)
5" TGACAAGATTTTACATCAAGAA 3', ¥ 15 %
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b, 15 BB EH AR By 44N gp96-wt. B
gp96-wt T ki H miR-642a 454 (IRl 7 5138 i 157
BRAL J5 13 2 Uk fir 444 gp96-mut.  pcDNA3.1-
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fify xof 4 5 JE DR 20 AR pRL-TK HH AR SE 36 == 4747
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AIRAF AR
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R Trizol ) H RARAEAFIE AR A A . DMEM
R R HE KR 4 & 4 H Gibeo A #] . SYBR Green
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ECL UK Y, T B A6 5 ) S 2 R B AR H R
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I IN B A 8 B A R
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1.2.1 RNA 2. ARG E & PCR

¥% Trizol ik 77 # 1E 6 B $& B & RNA, HX
500 ng RNA 1E itk , #E4T ;e¥e5%. K Takara
~ A ) SYBR' Premix Ex Taq™ 1[I (Perfect Real Time)
ol 77 &5 (GAPDH fF N A 2) ik 4T %t 7€ & PCR
(Real-time PCR) & #ll mRNA KI3RiE; FrH K59
5 R gp96 (forward), 5 CAGTTTTGGATC-
TTGCTGTGG 3'; gp96(reverse), 5" TACAGCAA-
CTGTCGCCACC 3'; DOHH(forward), 5’ TGTCA-
TCGCTTGTGTCTTGC 3’; DOHH(reverse), 5’ G-

GAGTCACAGCACAAC 3'; GAPDH (forward),
5" GGTGAAGGTCGGTGTGAACG 3' ; GAPDH
(reverse), 5’ CTCGCTCCTGGAAGATGGTG 3’.

miR-642a 3% /K ¥ i) & Ul >k H ABIL 2 A )
TaqMan miRNA i 7] & i 47 Real-time PCR s Jli
U6 fEANZS).
1.2.2 ks 5y

B 435 F 2 10% 06 25 37 (1) DMEM 15 7%
F (100 U/ml #H % %= . 100 mg/L # % &) 1E 37C .
5% CO, F 740 R BE 77, Fe e — RIHIL A, 1%
A E B R T 6 fLiRE 12 FLIRH, %
Lipofectamine 2000 1t B i AT % 4.
1.2.3 Bkl
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PRI . I R A S s EE K e R
B PRI PE A B RS I, JF DL 'S 9 R
TEHEAE AN Z i R ST
1.24 HEARRZEHS
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10 min, ZRJE IIABAR S S EE bRic B —Fi(1 -
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)5 ECL @ BUR 6 S e Al
1.2.5  Giilsorir

AR HA 3 NEA, ARG ES
2~3 K. KH i-test Fl Pearson’s y 115 % 4 2 [H]
MZER, P<0.05IANAEAZER, P<00l NAR
HREER. R+ s Bow.
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JLHEGL, 48 h g FIXUHE N ZR R o = RS DA77 4
e e 1. 25 AR R H G miR-642a T] B [F
fiX gp96-wt Bk H G, 11X gp96-mut % A 1F
(Bl 1b). [A] B} Western blot 45 R & /x % 4
miR-642a EWTZ T gp96 & 1 UK T-(E 1c), LU
b 45 LW miR-642a #017) gp96 3'UTR.
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Fig. 1 MiR-642a down-regulates gp96 expression through binding to its 3'UTR
Predicted miR-642a binding sequence located in the gp96 3'UTR at 2612nt to 2613nt. Perfect matches are indicated by a line. Mutations were made in
the seed region of the miR-642a binding sites (a). Huh7 cells were co-transfected with a miR-642a mimic or a mimic control (mock) and luciferase
reporter containing wild type (gp96-wt) or mutated (gp96-mut) gp96 3’ UTR. At 48 h post-transfection, the firefly luciferase and renilla luciferase
activities were measured using a dual-luciferase assay kit. **P < 0.01 (b). [I: Mock; B : miR-642a. Huh7 cells were transfected with miR-642 mimic

or a mimic control as mock. At 48 h after transfection, gp96 protein levels were measured by Western blotting. Actin was used as a loading control. (c).
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Fig. 2 Gp96 3'UTR up-regulates DOHH expression
At 24 h after Huh7 cells were transfected with gp96-wt, gp96-mut or PGL3 as a control, miR-642a (a) and DOHH mRNA (c) levels was quantified with
real-time PCR. The protein levels of DOHH were detected at 48 h by Western blotting. Actin was used as a loading control (d). Huh-7 cells were
transfected with gp96 siRNA or the control siRNA as a mock, miR-642a (b) and DOHH mRNA (e) levels was quantified with real-time PCR at 24h.
Western blotting analysis of gp96 and DOHH protein levels at 48 h (f). *P <0.05, **P <0.01.
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Fig. 3 Overexpression of gp96 protien does not affect miR-642a and DOHH levels
293T cells were transfected with the gp96 expression vector pcDNA3.1-gp96 or pcDNA3.1 as a mock. The miR-642a (a) and DOHH mRNA (b) levels

were determined by real-time PCR at 24 h after transfection. At 48 h after transfection, gp96 and DOHH protein levels were assessed by Western

blotting. Actin was used as a loading control (c).
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Fig. 4 Gp96 regulates DOHH expression through miR-642a
Huh?7 cells were co-transfected with gp96 siRNA or control siRNA and miR-642 inhibitor or an inhibitor control (mock). At 24 h after transfection,
DOHH mRNA levels were quantified by real-time PCR (a). O : Mock; B : gp96 siRNA. At 48 h after transfection, the expression of gp96 and DOHH
protein was detected by Western blotting (b). **P < 0.01. /: Mock; 2: gp96 siRNA; 3: miR-642a inhibitor; 4: gp96 siRNA + miR-642a inhibitor.

Huh-7 41 ffd F miR-642a( & 5a), gp96 mRNA (] 5b)
A BT 5¢)KF 2% A W A4, 3] DOHH
ANFEM gp96 FKik.

24 DOHH A0 gp96 Fik
#E— D5 DOHH & 5 X gp96 FKiAH i1
. SxrE4 M, T3 DOHH % K £ ik 5



«994 EMUFSEYYIRHER

Prog. Biochem. Biophys. 2016; 43 (10)

b) =

@ 5140 ® s ©
212} 2 Lo Mock DOHH
< < T
%1.0- Zos W == OHH
x 08¢ g 1.0 0.8
=] | 0 0.6
: 06 g S s
2oat ;04 10 097
§ o.i . E oi A A Actin

Mock  DOHH siRNA Mock DOHH siRNA Huh-7

Fig. 5 DOHH does not affect gp96 expression
Huh7 cells were transfected with DOHH siRNA or the control siRNA as mock. At 24 h after transfection, the miR-642a (a) and gp96 (b) mRNA levels

were determined by real-time PCR. At 48 h after transfection, gp96 and DOHH protein levels were detected by Western blotting. Actin was used as a

loading control (c).
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Heat Shock Protein gp96 3'UTR Functions as A ceRNA
in Promoting DOHH Expression via miR-642a"

SHENG Chun-Hai"?, SUN Lu?, CHU Xiao-Yu?, LI Chang-Fei®”, MENG Song-Dong?™*
(" School of Life Sciences, Anhui University, Hefei 230601, China;
? Microbiology and Immunology, Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Heat shock protein gp96 is overexpressed in many kinds of tumors including hepatic tumors, and its
overexpression is significantly correlated with tumor malignant degree and poor prognosis in patients. The
mechanisms of heat shock protein gp96 in the development of tumors need to be further investigated. The effects of
gp96 3'UTR as a ceRNA (competing endogenous RNA) on miR-642a and DOHH expression was studied through
bioinformatics prediction, luciferase reporter assay, Western blotting, real-time PCR, RNA interference. MiR-642a
specifically targets gp96 3’ UTR. The wild type but not the mutant gp96 3’ UTR in miR-642a binding site could
sequester and downregulate miR-642a levels, which led to increased expression of the miR-642a target DOHH.
Further studies showed that regulation of DOHH expression by gp96 3'UTR was miR-642a dependent. It was also
found that DOHH does not affect the expression of gp96. Heat shock protein gp96 promotes DOHH expression via
its 3'UTR as a ceRNA, providing new insights into the role of gp96 on the development of hepatic tumors and

other tumors.
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