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MicroRNA Expression in Leukemia Cell Line(K562 cell) Using Rhus Verniciflua Stokes
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ABSTRACT

Objective : The purpose of the study was to identify expression profiling of miRNAs associated with cancers after
treating allergen—removed Rhus Verniciflua Stokes and allergen—removed Rhus Verniciflua Stokes fumigaed Angelica
gigas on leukemia cell lines,

Methods
after isolating the total RNA from leukemic cell line treated with 100 ug/m¢ of aRVS and aRVS—A each, Microarray
expressions were interpreted as 'significant' on miRNAs when decreased less than 0.5 fold or increased more than

. miRNA expression has been analyzed using miRNA array method through denaturation and hybridization

1.5 fold compared with the control group.

Results : Among 158 miRNAs in total, 32 miRNAs were significantly presented in miRNAs expression, miRNA has
been activated with a variety of genes for predicted targets, and the overexpressed miRNAs were categorized
according to proliferation and metastasis of cancer in this study. The findings were reported that seven miRNAs
(let—7b, miR—193a—5p, 296—3p, 26a, 22, 124a, 92b) showed significant expressions on proliferation and growth,
seven miRNAs (miR—193a—5p, 26a, 200c, 183, 124a, 198, 210) presented meaningful expressions on invasion and
metastasis, two miRNAs (let—7b, miR—210) were highly expressed on angiogenesis, five miRNAs (let—7b, miR—26a,
181d, 181c, 296—5p) related with apoptosis, and six miRNAs (let—7b, miR—200c, 183, 370, 124a, 191) were associated
with prognosis of cancer and early diagnostic factors for cancer,

Conclusion : The mechanism of miRNA takes a role in diagnosis, treatment, and prognotic factors for cancer as well,
This study suggested that further detailed research on overexpression of specific miRNA should be carried out

continuously in the future,
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9] B A ka7 dojuA| Het 3
)2 F52 H2shAA (i) 1= 18] AT vy
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HA So14 227 sh= FH(EM) 9T shar, AL
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43 317 "t”, 2elA(Urushiol)o] AAE LR

==

Z=ZE(allergen—removed Rhus Verniciflua Stokes, aRVS)
9 FIFA R SEEHE SHAAAY A dFAT 2T A
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a3 9t olm) miRNAE §84 HdL 2Pt o
I&-S 3t ohFet AR 9= AR} (predictied factor)Z
Agaet?,

MicroRNAs(miRNA)= FE5 Sl AFFA 5 skt
A, oF 18-25719 wEE|LEto|ER o]|FojX 22 T
79 v Y RNA(non—coding RNA)Z4] ¥2 mRNAZ]
3’ —untranslated region(UTR)ol 2%&3to] | RNAS HY
S AAISAY FIA A HAF & Z-(post—transcriptional
gene silencing)ol] T o z2n EF mRNAL dWadS =3
gt} 19934 o ® A molA2(Caenorhabditis elegans)oll A
HAE o|F2 AR 700%F 14 miRNAs7t AT Z
o 25t lgol waFHHY. miRNAst <lzte] xyx
U A FARY F 30% o4 -t FAFA|EY T
Ay, A, 23t AxFA, E7INE 71574 § AlZ7t
7152 fAste Fo% 93 i 95 2 A, 41
Y ¥ oAz Fast IS st AR dEA Ut

AR ey A (genetic instability)2 ¢ HAY 9 Ao
ol L Fa% &S st=dl, thgE delA HaEE F
AA BIAAHOR 23] miRNAZF SAIEAN HAAH O
BEE L 130 AL vk, B3 o]52 EAY B olA
miRNAS] I&o] nAdH ez dolx glom olF AT
Aol Az 2UY S UL AZT £ UL o2 74
HA o A&5Y ME2L 7HsAd& AASHATE olA"H AAl=
oA miRNAs+= AZA4E-E AoFeza o JA F42H9
&S st T NEFAE FEFoE2H o 89 98-S
sh7]= ghet

aY8g B AFME K562 WY A EFo] ghgofA
WP x| 2o AHLED Y LA (Urushio)o] AAE £
R 2ZE(allergen—removed Rhus Verniciflua Stokes,
aRVS)#t &ejdlo] AAR 2UF FE2EE &5 A A
(allergen—removed Rhus Verniciflua Stokes fumigated
Angelica gigas, aRVS—-A)E A 2|gt 3 o3} T E miRNAs
A G FEetnnt shct,

I. A= ¢ 3y
1. A=

) etefxE

2 AP AR 22 A= 7HEA AU S dER
Az F ARESHYa, digls 53 Aj0394089% / A
050416025 ©|-&3t Wl 93t & °l83t aRVSE
HERer 49 1 atm oJs}, &&= 90-95C, &1 F
1084, A1ZE 6AIZE o), Y= A2 i AR 8ile

=2 o83t €A (Urushio)o] AAE U7 FAE F

—_

aRVS-AL A= BRER(ZAS 5 L, 29 0.1 ke, 919
Yo 5ol aRVS 1 kg)B ol83te] G 3 keB #
Ao Wol A Bol BA @A F F 4 1.2 atm, £E 10
6O A% 8 F 107 AE &5 AU, 1 olF 9N
ol W|she] WzHQk o] WAUAA 937 F o)A 3 A%

T 2 354

2) MIEZHiE

b Tl ey A ZF(K562 cell)= American Type
Culture Collection(ATCC Rockvelle, MD)ollA T3}
10 % fetal bovine serum(FBS, Gibco, BRL, Island, NY,
USA)T} 1 % FAA|(100 units/mle] penicillin, 100 mg/ml2]
streptomycin)7} E3HE RPMI-1640 vjoFeiof 37°C, 5% CO,
Feuepr| oA A epshich BoFR Amae] 24zke] of
B2 100 ug/ntH, 2447 ASHET FAZ Aelsha g
Z2 NS & 2 E SR AR AT

AEo] 234 1.5 ml FEo RNA F= 7|EQ] easyBLUETM
(iNtRON, SEONGNAM, KOREA) Al9FS 1 m¢ H7}sle] wHt
st AZE &3fst § SEEXFE 200 WS F7bste] wyt
3§ 4T A" YAdEY7]elA 13000 rpme2 10&3E
A sttt H2 S FE S8 Yol HEY ¥
ZollA 400 WE Fot M2 FEE £7]3L ofolazay
400 wet 2AAHA 83 T 1087 A2l A wieFstsint.
B3 FEE 4T7 fAE A& 71914 13000 rpm o2
587 94lEe st RNA H3l(pellet)S B2t 43NS
Ol AAT T 75 % AL 1 ME ¥l 2~33] o=
HHE E 4Tt #A9 dAE7Ie1A 13000 rpm e E 5%
2 AAEEE A5 HE AASH AlE & F7] FollA 5
g5E AxAFEHG FRFERIY foduErsiEdE
(diethylpyrocarbonate, DEPC) &2 #H3 & o ¥ RNAS
3th, E£2T F RNA= AH £371& ol&dto 5=
<=5 ZAslHTt 260/280 ratio7} 1.8 oJAFo|HA 260/230
ratio7} 2 ©]44%l RNA A& Aot AMsHaTt,

2) mRNA 23 & 240
miRNA 28 24L 9]3)] PANArray " miRNA expression
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profiling kit(PANAGENE, KOREA)S A&+,

&3 & RNA 400 ngg 15 w7} =2 fogdu 2711
22 gl 95C 1 BRolA 587 WA WEL
e T 24 QoA AR,

(2) 43 ks

7|Eof ZE ] 3le A3 My AR A 55TIA 10
224 ] g sk WA wheol | Bl 8 15 Wk &
43 ¥ 85 W& Este] 2~3% St ARSI, miRNA
Holl ste|HHHE F2kstal, sto| B o] Eekit Sls
FUT F MW7} nt2X GEE FEE FAISHY 55T 2
7114 443t F9t kSt

(3) A=A

20X A|H SFAE 1x2 343t E8|stF whgo] 2
miRNAE Al o)A 2HAHA sto| LS A|A skl
miRNA & jare] o] A3 SFd o= oM 53t AlF
st Z2 WHoR 527 8 AlAEAY. sTtolE A&
w2 7]oA 287 94 225k] miRNA F& AZAIZH.

(4) 9% epa=a 24
T4 RNA 2lolAlold HmE 37THA 12 o] Zulsisict,
AT miRNA ol stoluyins Bastn 34 A5 919
pCp-Cy3% E43hel RNAS] 2RAZTH 4% ehaaie g

Table 1. The expression of mIRNA and normlized ratio.

W@ 2204 2] MicroRNA 2 713 73

|HL 10X T4 RNA ligase buffer 10 ul, 0.1% BSA 2 uf,
pCp—Cy3 3 ul, T4 RNA ligase(10U/ul¢) 1 w¢ 2 RNase—
free water 84 WS &35t & 100 w7 == st}
miRNAZ ol 3fo|B AuE Faela sto]BAgn] Lo =
Wy SR FYUS T SHo| 2R Y8 FTE FA5
37ColA 2A7F Bt WSS BEgo] Ed miRNAY-E
22 AATHE AA 94 B85t miRNAZE AXRAIF

ol PP AL 93] GenePix4000B(Axon, USA)S
AMgstg e, FolA w9 100%, PMT gain 70022 A3
sto] Cy3%d ohel 532 nm Tgof| A AEtATE 270 F
A= GenePix Results(GPR) Y2 AF&-35te] miRNA ¥
3 8L B4 2 A 29 AFZHE Internal control
RNU6BY Asgtoz MEZ7 A gZslslgon, gzg
(CY MEGE 7120 E Zrzhe) A3 MEl diaA Td
e v &S AESte] BAstatt. $d gE2 1,54 oA,
0.5H] oJst=2 Wt AL on] gl= AR Bt

m. 2 3
1. K562 W34 A|ZF0]42] miRNA ¥ 7|8
oto] 71 A& 7H 158709 miRNAs o]l 4 miRNA 23
Z2lo oju] A YERE AL 327]0]8 o] F 30 oo R
=7 4¥E miRNAS miRNA-30d, miRNA-127-5p&
el thH(table 1),

Expression level of miRNA Average

Normalized Ratio of expression miRNA
(by Control sample)

aRVS aRVS/C aRVS—-A aRVA—-A/C aRVS/C c/C aRVS—A/C c/c

miR—30d 49.1 55.9 46.3 55.9 0.88 1 0.83 1
miR—23b 3 2.9 3.5 2.9 1.03 1 1.23 1
miR—197 9.2 8.2 8.7 8.2 1.12 1 1.06 1
miR—206-3 4.6 7.6 ) 7.6 0.6 1 0.66 1
miR—-191 3.1 2.2 3.8 2.2 1.38 1 1.7 1
miR—-342-3p 1.8 1.4 1.8 1.4 1.29 1 1.29 1
miR—138 1.4 1.2 1.4 1.2 1.22 1 1.17 1
miR—210 1.2 1 1.5 1 1.25 1 1.55 1
miR—145 3.2 2.8 3.4 2.8 1.12 1 1.18 1
miR—-183 1.2 0.6 1 0.6 1.82 1 1.63 1
miR—-193a—5p 3.9 1.4 3.6 1.4 2.78 1 2.62 1
miR—25 1.2 0.9 1.1 0.9 1.26 1 1.25 1
miR—-127-5p 71 37 56.3 37 1.92 1 1.52 1
miR—452 2.5 1.7 2.8 1.7 1.44 1 1.63 1
miR—181c 1.2 0.8 1 0.8 1.58 1 1.34 1
miR—26a 6.7 3.1 4.9 3.1 2.19 1 1.59 1
miR-371-5p 8.4 7.3 9 7.3 1.15 1 1.24 1
miR—-140-3p 1.6 1.3 1.3 1.3 1.19 1 0.96 1
miR—-134 2.9 2.2 2.2 2.2 1.29 1 1.01 1
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Expression level of miRNA Average

Normalized Ratio of expression miRNA
(by Control sample)

aRVS aRVS/C aRVS—A aRVA-A/C aRVS/C c/c aRVS-A/C c/c

miR—296—-5p 1.1 0.7 1.1 0.7 1.54 1 1.57 1
miR—-107 1.6 1.3 1.7 1.3 1.19 1 1.29 1
miR—92b 1.7 1.3 2 1.3 1.34 1 1.59 1
miR—185 4.4 3.9 4.9 3.9 1.12 1 1.26 1
miR—198 1.4 0.9 1.1 0.9 1.52 1 1.23 1
miR—-181d 4.4 2.4 b) 2.4 1.87 1 2.1 1
let—"7b 1.5 0.6 1.4 0.6 2.32 1 2.25 1
miR—296—-3p 10.6 4.2 7.9 4.2 2.55 1 1.91 1
miR—22 3.2 1.7 2.7 1.7 1.9 1 1.61 1
miR—-202 1.9 1.3 1.6 1.3 1.47 1 1.23 1
miR—124a 1.2 0.7 1 0.7 1.69 1 1.33 1
miR—200c 2 1 1.6 1 1.96 1 1.52 1
miR—-370 5.9 3.7 5.6 3.7 1.58 1 1.52 1

2. aRVSE X g K562 WY NZEFo| A9
miRNA 23 ¥
aRVSE A Xt K562 W&y NZF A 0,54 o|st=2 w2
S glolon 14719 wrdoe] 1 58] ojAteE w2 TH
s Bt e Az W= 1.52~2. 78W ATt .1 F
miRNA—-193a—5p= 2.78H|2 71& =& HFA S Bt
(Table 2, Fig 1).

Table 2. The function of mMIRNAs and their predicted targets.

3. aRVS—AE A3 K562 MY A|ZF0]|4 9
miRNA 93 4
aRVS—AS 2|3 K562 W@ A|ZFo A 0,58 o]3t2
o g gl o 15709 miRNA o] 1 54 ojo 2
o wd ge Byoh wrd F=o Mok 1.52~2 62
8t miRNA—-193a—5p7} 2,628 2 714 & LA =S

R AHTable 2, Fig 1).

Normalized Ratio

miRNA Function of miRNA Predicted Target
aRVS/C aRVS-A/C C/C
miR—193a—5p 2.78 2.62 1.00 cell growth reduction, metastatic suppressor E2F
miR—296—3p 2.55 1.91 1.00 inhibit cell proliferation EAG1
miR—26a 2.19 1.59 1.00 oncogene, inhibit cell cycle progression, apoptosis, c—mye, BZH2,
E2F7, IL-2
miR—200¢ 1.96 1.52 1.00 oncogene, tumor suppressor, metastatic activity deltaEF1, ZEB1
miR—127-5p 1.92 1.52 1.00 DNA methylation
miR—22 1.90 1.61 1.00 inhibit cell cycle progression, PTEN, AKT
miR—181d 1.87 2.10 1.00 apoptosis, MDR BCL2
miR—183 1.82 1.63 1.00 inhibit migration and invasion, prognotic marker Ezrin
miR—-370 1.58 1.52 1.00 cell growth arrest, tumor suppressor, prognotic marker FoxM1
miR—296—-5p 1.54 1.57 1.00 apoptosis
miR—124a 1.69 1.00 tumor suppressor, inhibit migration and invasion CDK6
miR—181c 1.58 1.00 apoptosis TNF—-a
miR—198 1.52 1.00 inhibit migration and invasion HGF/c—MET
miR—452 1.63 1.00 oncogene
miR—191 1.70 1.00 prognotic marker
miR—-92b 1.59 1,00 tumor suppressor ,inhibit cell growth and proliferation PRMTS5, RBL2
MmiR—210 155 1.00 cell cycle arrest, anti—angiogenesis, inhibit invasion HIFs, MNT

and metastatic activity.
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Fig 1. Expression ratio of mMIRNA on K562 leukemia cells.
4, ¢34 949 7]1-9 ©E miRNA £/ aRVS aRVS-A
GAZ F4 W AT TRE ou] s TE-E el let—7h let—7b
miRNAE miRNA-193a—5p, miRNA—-296—3p, let—7b & miRNA—26a miRNA—26a
olgal, AIEe] g Bl Aol A= n] gl S Apoptosis miRNA-181d  miRNA-181d
N AL N A 1 Qe na oA
HeERd miRNAE rmRIjIA 193a—5p, miRNA—26a, miRNA iRNA-296-5p  miRNA-206-5p
200c T olgtt. AAET B3 T H miRNAE let—Tb, NALTEl
miRNA-2100| 3.0 A ZRFeAAer BAFME let—Th, o <
miRNA-26a, miRNA-181d 502 ey} nixjutos let—7b let—7b
¢to] oF " z7] AFQAAEAE let—7b, miRNA—200c, Diagnotic miRNA—-200c miRNA—-200c
miRNA—-183 5o 2 velytth(Table 3). or miRNA-183 miRNA—183
Prognotic marker = \pNA-370 miRNA—370
Table 3. Classification according to the mechanism associated with miRNA—194a miRNA—191
cancer
aRVS aRVS-A
miRNA-193a—5p miRNA-193a—5p .
k1 p-4
miRNA-296-3p  miRNA—296—3p V. i %=
Cell growth let—7b let—7b ¢ A (Urushiol)o] AAH 2UF FEE(allergen—
or - -
Proliferation miRNA—26a miRNA—26a removed Rhus Verniciflua Stokes, aRVS)& thafst oF =&
miRNA-922 miRNA—22 717e] A QHATE B3 wagen ! g4 wde 2
St= i =S OF3| O A2} = =23l o1x 22 5=
: : 2 AgoA AdAZ F4 W A% GAEZ] G 9 Ao,
NI mENATIONOP  daaa g, AEAQAL 9o % W 27] AEkIG2A
. miRNA—-26a miRNA—-26a mlRNAS7]' 'T'r_]'?]io‘ %1{: Zﬂgi L‘-E]—‘;}:E]—
Invzflon miRNA-200c miRNA-200c 2 Ao Ay EAZ miRNA] thajjA AmEH,
Metastasis miRNA—183 miRNA-183 miRNA—-296—3pE aRVST aRVS—A A XA fitd F
miRNA—124a miRNA—-210 At miRNA-296-3pe 3124 F3 A (down—regulated
MiRNA—193 oncogene) 24 EAGIE HZFOZ £9F9] =418 RAsI=
o B 293 $HARE A RA|EZ(Glioblastoma)ol Al EAG19] &
Angiogenesis dS 245t MEHS5Y 9 F4 A9 g&o] gtk B
miRNA-210 5

=
Houet?. K562 WEY AZFME FU¥] F4 L A
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A5t miRNAR TIEF o g ) A ZZAS A&t A
© 2 ettt

Let—7bx aRVSH} aRVS—-A XX ZolA Idd =it
Let—7w2 ohFet 24 {AAe} theFet 714 7HA 1L Qe
tl, £3] RAS ¢ HMGA2 % F3xe] &dS xHsh=
miRNAZ & A glom WAy F F4 I WY 51
243H= miRNAZ SRR A Let-Tbi B4 F=Z24
WY R F4 F5A HEYNA o 2 AR o]
UA HAEJL, WA FTAIFAAEAY I T
aRVS—A AX|ZeAgk 155812 Zhrdgt miRNA-210E
AREHFAHE AR5t FA S48 WY AREYG FA
P FolA o L FEz ou] Yok BoEcH?,
3 gHoF Al ZojAE= H-RAS HMGA2E F& oz
iAol A RASSE MYCS ®2 §A%2 At Qo

miRNA—-26a+= aRVSH} aRVS—A HIZoA Igd =
2t miRNA-26a& AZG3 F4]of dagt 98-S ke
EALRARA G4 T4 98 oA 8437 HE My
chlal F4 F44 W8y A2 D AR #3HE A
3t N Z2F7] AP FX3He E2F7E A8t T¥GA|9
getg st Ao AHAP ol e sHem
aRVS®} aRVS—AS A X|3+ K562 W& A|ZFo| A miRNA—
26at THFAAREA TS A Y-S &+ U

miRNA—-200cE aRVST} aRVS—A A X oA 1 g
ATt HAAE g FHY AZFME E—cadhering
B3 oAz 7HAZ HOl(EMT)E A dAlze] A
o] whafalm Y oot @ whketl A AR A
ZEB1E JAAA $%9] 5 2 ol52 AAIgHe 202 B
=% M@y o] 4 2] miRNA-200ce ol 39} Zgkelz}
24 A b EAA] FTFY Mol E AHE JATS
& = Qlrt,

miRNA—124a%= aRVS AX|ZoATt 1@ =HUct
miRNA-124a&= o2 7} o|{ 2 QlajA F4 x4 9
oA FFIAAY TS 7HA L gtk 1 7|HLe 44
A1o] | Estol| oA sleF 2FHTE FAYSHH O R miRNA-
124a9] 312 H L CDK6Y AF2AE S $E35ta 34 3=
T4 wEy Az YA FAof 7ottt ayog
CDK69] A= 34 HZ74 HE8y Az 43S Z2A7|12
miRNA—-124a9] -2 G4 dZ74 W@y Nx 442
ZaA It Bk olug miRNA-124a9] Tddsts 237
HAZE(disease free survival)d HAAJYZEE(overall
survival) 9] EYE d3oztz BuE? E3 aRVS-A
Aol Aut BHE EH miRNA-191E FA4 44 B84
oA B 2 T VAL Y& wHH AFAAZ A
IAA] AR BEgo| 2u] QA o Fopxltkes Aol Bu
=AcF”. o]9} Zo] miRNAL Aol FAmat ohe} &8,
et A8 59 Ax9] Ho= EA5HH miRNAY FE+&
og AWE Fdstr BYEFY s AFAx d HEHA
F A ZH(biomarker) 2= 2838 & op?,

aRVS®}t aRVS—-AQ] o|n] Y& 7|3 A4 EHAtd &
MMP-29+ MMP-9& A5t FA-E 537t 920 B3
=k 2 A3 Aol ojshd EF7 BAE miRNA 3
stz dzte] d3hs st FAA EE =Helgs & &+

ARoH oj= Foko A% F2A|, Holu AE5IA Sl
FFE v HSS AT 5 et

aRVSe} aRVS—ALE K562 WE8H AM|EZZFo|A miRNAY]
UE oFAo] Fol AT F4], Mo, AAAEALe HAE
miRNAo|A W2 HHS Hon, AT THE
7170l = ZHgdte Ao Btk aRvSe F$ ¢ A"
2 7)He] giet A3 ey Z7(Angelica gigas)9
735 o7 dE o2 v 7170] glo] FF I3 wE"
NAAT7 Hod Aojn, B AF Ay} 7|2 golgE
Aed 5 A& Aoz AyZtEt

v.3 &

2 A= K562 W@ A|ZFof dAdolA AME-El= aRVS

2} aRVS—AE A28t & miRNA array®< ©]-43}%] miRNA

o e T wiskE AT A48 59 o 22 2aE
oot}
= M .

1. K562 W3 AzZzFoA Yugles TdE EQ
miRNAL let—7b, miRNA—193a—5p, miRNA—296—9p
= 327009 aRVS$} aRVS—A9 TPIHd AmL H|Z:
1A el

o

2. aRVS 23} aRVS-AT R5FojA mEEE miRNAE
117fe]H, aRVS Hz|ZAAAT IPLHEE miRNAE
miRNA-198, miRNA—-181c, miRNA—124a2 37§,
aRVS—A A x]Zof| At IhEEH miRNAE miRNA-210,
miRNA—-92b, miRNA—452, miRNA-1912 471t}

3. O]59 7|5& RANSHY ATt TAH V1Mo BRI,
dol 2 o Ao #HE miRNAE 77H(et—T7b,
miRNA-193a—5p, 296—3p, 26a, 22, 124a, 92b),
A4 2 Aol #AE miRNAE 77H(miRNA—193a—5p,
26a, 200c, 183, 124a, 198, 210), AWIT YA}
5 miRNAE 27§(let—7b, miRNA—210), A|ZA}
AA T #HE miRNAE 57](let—7b, miRNA—26a,
181d, 181c, 296-5p), opAEto 2 Atk 9 of 1A}
A9 miRNAE 67§(let—7h, miRNA—200c, 183,
370, 124a, 191)2 RAFE Yt
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