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B Brief Communication B

Down-regulation of miR-34a Expression in Cervical Intraepithelial
Neoplasia with Human Papillomavirus Infection and
Its Relationship with p53 Expression
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Department of Clinical Laboratory Science, College of Health Sciences, Catholic University of Pusan,
Busan 609-757, Korea

microRNAs (miRNAs) play pivotal roles in controlling cell proliferation and differentiation. miRNA expression in

human is becoming recognized as a new molecular mechanism of carcinogenesis. microRNA-34a (miR-34a), a member

of the p53 network, was found to be regulated in multiple types of tumor. The purpose of this study was to define roles

of miR-34a expression in cervical intraepithelial neoplasia with human papillomavirus infection, and its relationship

with p53 protein expression. This study was performed to analyze expression of miR-34a by using qRT-PCR, and to

evaluate p53 protein expression by using immunohistochemistry in 40 cases. Down-regulation of miR-34a expression
was detected in 27 (67.5%) out of 40 cases and Immunoreactivity for p53 was found in 17 (42.5%) out of 40 cases.
Nineteen (82.6%) of the 23 cases with a negative p53 expression showed a down-regulation miR-34a expression, there

was a significant associations between miR-34a and p53 protein expression (P=0.04). These results suggest that

miRNA-34a expression tend to be reduced depending on the advanced histologic grade, and down-regulation of miR-34a

expression might be associated with inactivation of p53 protein expression by human papillomavirus infection.
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FAAE oJAlst Al B 5719 24 7)5o] Al
2 A5eA ol gl WAlshe Aow QA dn
(Benchimol et al., 1985; Finlay et al., 1988; Levin et al., 1991).
F o= I AL coding 3HA Y FAAE o
Aol #rof gl W AWM A, 53] microRNA (miRNA)C]
gk #ale] FebAlal gtk miRNAE oF 2070 9] 2]
nucleotide® ©]F1Z 22 ©A71E2] non-coding RNA
o]t} (Ma and Weinberg, 2007). miRNA+ F2 ¥7% mRNA
2] 3' UTR (untranslated region)ol] 5-o]Z o2 ZA3ls}to] 3
g RNAS] WY (translation)S SAISFAY E= FHxF
HHE AAlshs & AAF F 2-o] dofoEms Ax
o] F4, &3, AME & 2Eske dow dHA Ao
(Calin and Croc, 2006). p532] W& o] FU 4] miRNA2
7HES EFAZITAL 61312 (Suzuki et al., 2009), =&
FUIA miRNAZ 47 miR-34a7} p53S A=
thE @il SIRTIS] s At o =y Al EAd
£ 2A3tns HuESY (Yamakuchi et al,, 2008).
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5S A ¥ miR-34a Lo E PGS wH
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W vke] AvdS s HelR| A ek AdEfol
AU A= AF7F vlole] e AR A T
=3t Aol weba] 2 Aol A
2o 7 E AAEFSIY T4 I
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g 3 Aol A
bt S A A5 ReoverAll™ Total Nucleic Acid
Isolation Kit (Ambion, Austin, TX, USA)E ©]-&3}] RNA
£ F%3F ¥, TagMan” MicroRNA Reverse Transcription kit
(Applied Biosystems, Carlsbad, CA, USA)% RT-PCRS- A1 A|
3}tk miR-34a #2918 TagMan™ MicroRNA Assays
1.0 pl, cDNA 1.33 pl¢}k TaqMan® Universal PCR master Mix
10 plE 41 $of Real-time PCR (BioRad, USA)°ll 4] 95T
10, 95T 15%, 60C 6025 & 403] WHEapich iz
%1 RNU6B9} miR-34a2] Ct#kS 33} (normalization)
g5 Ao B4t

Applied Biosystems®l| 4] A &3} miR-34a (Part Number
P/N 4427975 Assay ID TMO00042, RT000426) = RNU6B
(Part Number P/N 4427975)°] t &} RT primer& AH&-3F31Th

4 pm TR ARE 2A4S Apd o)A dulebaskal
3 S AR F 5EE ZoA 10837 Ao
A4 35S 9)5ke] pH 9.0 Tris-EDTA §H o2 A}
1A A 1023F #els AAEE skeirh 24 W
WA First aas Hjggdst A1717] ffste] A A

Hydrogen peroxide block (Lab vision, Lab Vision, Fremont,
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Table 1. Expression of miR-34a in cervical intraepithelial neoplasia
with human papillomavirus infection

miR-34a expression

Histology Up-regulation Down-regulation P
n (%) n (%)

CINIT 6 (60) 4 (40) 0.121

CINII 3(30) 7(70)

CIN III 3 (30) 7(70)

CIS 1(10) 9 (90)

CIN; Cervical Intraepithelial Neoplasia
CIS; Carcinoma in Situ

USA)°l A 10%37F WESA1Z1 3 Tris buffered saline (pH
74)E AHsITE v 5ol whe-S Fo|7] 95t
Blocking solution (Life Science, Mukilteo, USA)ol 4] 103}
o wkEAZATE A 3G Qlel B SEEA dAkEA
p53 (Lab Vision, Fremont, USA)S 1:1000.2 3]4]s}e] 2
2o A gk Al F<F WEG-A1Z] %, Broad antibody enhancer
(Life Science, Mukilteo, USA)° A4 103}, Polymer-HRP
(Life Science, Mukilteo, USA)ell 4] 30%-7F w-$-A| 71t} W
994 T DAB (3,3-Diaminobenzidine)= A7 &
Gill's hematoxylin ©- = hZG4 &t}

WAz 38 GA Ay} ps3 Tl T Alaze] s
Ao g A= wE FHoE AASTE 1008 AloF
oAl G A HA| F& A5 =, 0%E 04, 25% Rk
o] FF HAEZF QA= A9 14, 26~50% 27, 50% ©]

4o 350 Stk 2 9N e wet Sy
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USA)S ©]-8&}t) miR-34a &3} ps53 vl k& )0
AS Frke) feiME f HANHES ARESle]

3, B A o7 p<0.05Y W fo3k Aow 7t

< vpole] 2ol HE g5
2 Xgd gl E5 F 4091= 7+ ZF Cervical in-
traepithelial neoplasia 1 (CIN 1) 10¢] (25%), CIN 1I 10¢]
(25%), CIN III 10| (25%), Carcinoma in situ (CIS) 10
(25%) = 752 th miR-34a L3-S F 409 F 274
(67.5%) 4 7=, 139 (32.5%)°0A F718kltt
(Table 1). A&7 T2 ool wWE miR-34a
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Fig. 1. Immunohistochemical studies for pS3 in cervical intraepithelial neoplasia with human papillomavirus infection; negative nuclear
reaction (A; CIN II <400), but a positive reaction (B; CIN I, C; CIN II, ><400) identified by brown staining.

Table 2. Relationship between miR-34a and p53 protein expression
in cervical intraepithelial neoplasia with human papillomavirus
infection

P53 protein expression

Expression Positive

n (%)

Negative
n (%)

miR-34a
Down-regulation

Up-regulation

19 (82.6)
4(17.4)

8(47.1) 004
9(52.9)
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S AR CIN 1145 109 5 49 40%)°l 4] 7
31, CIN 11} CIN Mol A= 109 5 74 (70%)°1 4]
AL, CISOIA = 10¢] 5 99 (90%)°ll A o]
= ATt (Table 1). wWeba] A7 53wl Foo] X
JE45 miR-34a LAFo] Haste S Blo
| Ao 2= fFolshA] Ut (P=0.12).

p53 WS 400 F 174 (42.5%)00A A HES
ERAL, 23] (57.5%)004 &4 d o] LFERSTE (Table 2,
Fig. 1). p53 @ &3} miR-34a H& o] AoAS F4
gk A, ps3 o o] Y Wl miR-34a HAC] 7
25 497 F 239 T 199 (82.6%)% 7 =AU
Efkom, FAF R Folgk xto|7t #AEHITH (P=0.04,
Table 2).

p33 Tle] EEdshe thekek 1A obEel Wk 71
of #o] gl Ao AHA Sk ps3 FHAe] =4
wHolol| oJsj|A] ps3 Tl e] 7)so] A E7| % Sfal, HPV
o] B6 Tl ]3] ps53 o] Faxo] EEAIs o
oju}7) %= 3t} (Scheffner et al., 1993; Herrington, 1995). A}
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A AR FFol A Q] ps3 whl BE e SAH oz 2}
o]7} Qiths Bk 913l (Kim et al, 2003), A-8-74% &
Fe] 80% o) dellA]l Tl wro] yhEEivhs Ay F vt
FaA BarEar ek (Park et al, 2001). ¥ Aol A ps3
il whE o A7 I F9k 409 T 174 (42.5%)0 A %
AHow Ao 239 (57.5%)04 SACE IEY

ALk, ol AfE volez lel olg FFAGA

Lu 5 (2005)2] ¢Atoll A= miRNALE A} 2ol H]
alf oF Aol waFke] WA Yehe g FEAAHA
A2 9] 7hs s Barskglth wEbA miRNA A el
Ao 2 #HE FH4AE knock-down A|A AW Q]
miRNAE Z2AZE o S FAo] FdErhaL si3itt
(Lu et al., 2005; Kumar et al., 2007). L&t} & A714] 20097
7He] miRNAZF KHarwal 9lony, thi-ie] 7]so] e
AA] a1 ek 1 Fol A miR-3dat= FHE 2 ot
o] WhAe] #Hefsh= FTFAA miRNAZ L &elA o
W (Lodygin et al., 2008), #78 A4 miR-34a &
S 771 AR Zfo] AAlfTaL BarE et (i
et al,, 2009). & AN M %= AT TF 409 F 274
(67.5%)°1 4] miR-34a Edo] TAEE AS AFEG S
H, AR Fog Aol gl ot Ag 53]
W Foo] WL FE miR-34a2] EFo] PAaHE T
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FE YR o= QIFF vhole] 2ol 7 EH
HPV E6 W#o] miR-34a H&S A= o2 A
Z7} (Zheng and Wang, 2011)2} & =]} t).
O1f-F Hlo]Z 27} HPV E6 % whilo]] g 24
s FFJAFAARL ps3 FIAke] 7Ee] FAE L,
p33 FHARE HolH o= A= K971 9l miR-34a
o] el ks mXItkaL e A It (Zheng and Wang,
2011). Wang & (2009)2 A" AF-73 vhe]e] 29
E6 T2 miR-34a U¥S FAAIZITHAL Sglon, thE
ATl A= QIFFE vhole] ol e g 7dHe Al
32 W B6 o S AJAAHAAY ps3 712k miR-
34a el FFo] 1= QATkal ST (Kivi st al, 2008; Zheng
and Wang, 2011). ¥ Aol A= p53 © Wado] FA o
2 32w miR-34a Wdo| HaEE 4571 234 T
199 (82.6%)= A HEENoH TAHSE fFofgt 2t
o7} YRR (P=0.04). o= AF-7F vlolel 7Hdd]
]38k HPV E6-p53 53419} miR-34a2] g% 2Hgol |3k
Wk 71HE AdslaE Adyetal Atk ARk v
AT M E ps53 FAAet W2 miR-34a2] TERE F
219] CpG islando A A= W€ 3}7F miR-34a HEHE
343} A2 4= Qltkal Bl (Lodygin et al., 2008)%] 7]

© slglons gF A% vt Bay Aoz 4
Z

Ex
o

B

TolAE QT vhele] el E A
Foko] R PLFE miR-34a2] L o] 7+

o
N
N
B~
i)

g = AR oW, miR-34a E3

i=}
gl o] ojAlE e AFE S1E 4 A

Yo o G
kS

REFERENCES

Benchimol S, Lamb P, Crawford LV, Shows TB, Bruns GA.
Transformation associated p53 protein is encoded by a gene
on human chromosome 17. Somatic Cell Mol Genet. 1985.
11: 505-509.

Calin GA, Croce CM. MicroRNA signatures in human cancers.
Nat Rev Cancer. 2006. 6: 857-866.

Chang TC, Wentzel EA, Kent OA, Ramachandran K, Mullendore

M, Lee KH, Feldmann G, Yamakuchi M, Ferlito M,
Lowenstein CJ, Arking DE, Beer MA, Maitra A, Mendell JT.
Transactivation of miR-34a by p53 broadly influences gene
expression and promotes apoptosis. Mol Cell. 2007. 26: 745
-752.

Finlay CA, Hinds PW, Levine AJ. The p53 proto-oncogene can
act as a suppressor of transformation. Cell. 1988. 57: 1083
-1086.

Herrington CS. Human papillomaviruses and cervical neoplasia.
IL. Interaction of HPV with other factors. J Clin Pathol. 1995.
48: 1-6.

Ji Q, Hao X, Zhang M, Tang W, Yang M, Li L, Xiang D, Desano
JT, Bommer GT, Fan D, Fearon ER, Lawrence TS, Xu L.
MicroRNA miR-34 inhibits human pancreatic cancer tumor-
initiating cells. PLoS One. 2009. 4: ¢6816.

Kim MY, Cho SH, Park MH. Analysis of expression of p63 in
cervical neoplasia comparing with other immunohistochemical
markers. Korean J Pathol. 2003. 37: 333-341.

Kivi N, Greco D, Auvinen P, Auvinen E. Genes involved in cell
adhesion, cell motility and mitogenic signaling are altered due
to HPV 16 ES protein expression. Oncogene. 2008. 27: 2532
-2541.

Kumar MS, Lu J, Mercer KL, Golub TR, Jacks T. Impaired
microRNA processing enhances cellular transformation and
tumorigenesis. Nat Genet. 2007. 39: 673-677.

Levin AJ, Momandd J, Finlay CA. The p53 tumor supressor gene.
Nature. 1991. 351: 453-456.

Lodygin D, Tarasov V, Epanchintsev A, Berking C, Knyazeva T,
Korner H, Knyazev P, Diebold J, Hermeking H. Inactivation
of miR-34a by aberrant CpG methylation in multiple types
of cancer. Cell Cycle. 2008. 7: 2591-2600.

Lu J, Getz G, Miska EA, Alvarez-Saavedra E, Lamb J, Peck D,
Sweet-Cordero A, Ebert BL, Mak RH, Ferrando AA, Downing
JR, Jacks T, Horvitz HR, Golub TR. MicroRNA expression
profiles classify human cancers. Nature. 2005. 435: 834-838.

Ma L, Weinberg RA. MicroRNAs in malignant progression. Cell
Cycle. 2007. 7: 570-572.

Myers ER, McCrory DC, Nanda K, Bastian L, Matchar DB.
Mathematical model for the natural history of human
papillomavirus infection and cervical carcinogenesis. Am J
Epidemiol. 2000. 151: 1158-1171.

Park IS, Han HS, Kim TS. Immunohistochemical expression of
p53, p21, and mdm2 proteins in human papillomavirus

positive and negative invasive uterine cervical carcinomas.

-351 -



Korean J Pathol. 2001. 35: 212-219.

Pinto AP, Crum CP. Natural history of cervical neoplasia: defining
progression and its consequence. Clin Obstet Gynecol. 2000.
43:352-362.

Schefther M, Huibregtse JM, Vierstra RD, Howley PM. The HPV-
16 E6 and E6-AP complex functions as a ubiquitin-protein
ligase in the ubiquitination of p53. Cell. 1993. 75: 495-505.

Suzuki HI, Yamagata K, Sugimoto K, Iwamoto T, Kato S,
Miyazono K. Modulation of microRNA processing by p53.
Nature. 2009. 460: 529-533.

Wang X, Wang HK, McCoy JP, Banerjee NS, Rader JS, Broker
TR, Meyers C, Chow LT, Zheng ZM. Oncogenic HPV
infection interrupts the expression of tumor-suppressive miR-
34a through viral oncoprotein E6. RNA. 2009. 15: 637-647.

Yamakuchi M, Ferlito M, Lowenstein CJ. miR-34a repression of
SIRT1 regulates apoptosis. Proc Natl Acad Sci USA. 2008.
105: 13421-13426.

Zheng ZM, Wang X. Regulation of cellular miRNA expression by
human papillomaviruses. Biochim Biophys Acta. 2011. 1809:
668-677.

-352-



