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Study on the action mechanism of frankincense-myrrh in the treatment of
breast cancer based on data mining and network pharmacology
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Abstract : Based on data mining, network pharmacology and molecular docking, the molecular mechanism of frankincense-
myrrh in the treatment of breast cancer was discussed. The frankincense-myrrh pair is mined by Apriori association rule algo-
rithm and the decision tree model is established. The “compound-target” visual network and protein interaction network were
constructed by using Cytoscape software. Then, go enrichment analysis and KEGG pathway enrichment analysis were carried
out by using David database,and the active components with high degree value obtained from “active component-target” to-
pology analysis were connected. The results showed that there were 53 active components of frankincense-myrrh,329 related
targets and 81 core target information were obtained by topological analysis. Go analysis included 248 biological processes,60
cell components,94 molecular functions,and 39 KEGG enrichment results. Molecular docking results showed that the compo-
nents with good docking with key targets were 3-methoxyfuraguanosine-9-en-8-one ,mastic acid and quercetin. This study pre-
liminarily reveals that frankincense-myrrh plays a role in the treatment of breast cancer through multi-component,, multi-target
and multi-channel ,and provides a new direction and basis for drug research and development.
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Table 1 High and intermediate frequency Chinese medicine in treatment of breast cancer
Chinese medicine Frequency Rate( % ) Chinese medicine Frequency Rate( % )

N {1 P 7
Angelicae Sinensis Radix 188 53.56 Spreading Hedyotis Herba 36 15.95
H (13
Glycyrrhizae Radix et Rhizoma 18 33.62 Citri Reticulatae Pericarpium Viride 33 15.67
HANRE w2
Prunellac Spica 100 28.49 Myrth 55 15.67
B ey
Astragali Radix %3 21.07 Lonicerae Japonicae Flos 33 15.67
Poria % 27.07 Paeoniae Radix Rubra 4 15.38
FI7g LA
Paeoniae Radix Alba 95 27.07 Ostreae Concha 54 15.38
JEE 4

' : .53
Trichosanthis Fructus 84 23.93 Curcumae Radix 31 14.5
Eriitylodis Macrocephalae Rhizo- 84 23.93 . 50 14.25

’ Rehmanniae Radix ’
12z 4% -
Cremastrae Pseudobulbus Pleiones 80 22.79 L . 50 14.25
Paridis Rhizoma
Pseudobulbus
A N5
Cyperi Rhizoma 7 21.08 Chuanxiong Rhizoma 30 14.25
bz e
3 . .

Citri Reticulatae Pericarpium ! 20.80 Salviae Miltiorrhizae Radix et Rhizoma 49 13.96
ks ¥
Bupleuri Radix 7 20.23 Vespae Nidus 43 12.25
ZELH B
Manis Squama 70 19.94 Codonopsis Radix 4l 11.68
AFE W
Frankincense 66 18.80 Citrus Reticulata Blanco 40 11.40
Vi “/\ oy BTSN
X 61 17.38 RALKY 37 10.54

Taraxaci Herba

Trichosanthis Radix




2110 FR PS5 TT & Vol. 33

2.2 ZFKEEHINIREN G 3d

358 R rp 2 BURUEBOR T80 12 (1) 84 bR
24j iz Jfl SPSS Modeler H1[1 Apriori 1#F47 FHE AR, 1 B
THEEE >0.05, 85 >0. 85, [ijIi > 18, #f41 — 3
KBAHr (B 15K 2), H, BEE R HEX

Poria. AT

Paconiae Radix Rubra

WA 5 ) 24 X R LA - B 28, 7R STk AT 64 A2,
BARIEH 96.364% ,SCRFE N 15.670% o EIIK Y
e e R i S ES PO I K (a5 ] 277 N BRIy a )
HIEE ) 5 FH 2G0T

o
£ B Citri Reticulatae Pericarpium Viride

FREZ citri Reticulatae Pericarpium

1 REXRAHNE

Fig. 1 Visual graph of association relationship
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Table 2 Association rules for drugs in the treatment of breast cancer

SRR B AR G $ETTE
Association rule Frequency Support(% )  Confidence level (% ) Lifting degree

?&fﬁjﬁisc-]\’[yn}l 53 15.670 96.364 5.125
Efyﬁfie Radix et Rhizoma-Platycodonis Radix 30 8.832 93.548 2.783
i]feljclzlif Sinensis Radix-Chuantiong Rhizoma 46 14.245 92.000 1718
iziiiii?;lensis Radix-Sinapis Semen 17 5.413 89.474 1.670
i{\%yijl;-ﬁ‘];(;ﬁ:\?is Caleulus 16 5.128 88.889 5.673
?&fﬁiﬁise—lﬂovis Caleulus 16 5.128 88.889 4.727
ifeiﬁfsmensis Radix-Gardeniae Fructus 21 6.838 87.500 1.634
j:iniﬂeiii;qsmensis Radix-Paeoniae Radix Alba 83 27.066 87.368 1631
iliiiiiESinensis Radix-Platycodonis Radix 2 8.832 87.097 1.626
iy - Ay 25 8.262 86.207 10. 086

Sargassum-Laminariae Thallus Eckloniae Thallus
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i #. SRH SPSS Statistics 22. 0 %4 1 % CHAID |
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%3 CHAID.CRT,QUEST RIFHIERHE
Table 3 Summary of CHAID,CRT and Quest decision tree models

HQ%WTEE! ?ﬂbliﬂ"]'fé’\j R sk g5 XL A TG UM B e e IR T 25 10 A5 38 S SR TR HER 5
Decision Composition Model denth E ‘d : N d Identification route Best identification 10x cross validation
tree mode of TCM odel dep fdpotnt 7 node of frankincense of TCM accuracy
FLA 2 FILH S H weh
CHAID  Frankincense , Myrrh, Manis Squama, 3 4/11 4 - 95.7%
. . . . Myrrh
Angelicae Sinensis Radix
BN £2i) B2y
CRT Frankincense, Myrrh ! 25 2 Myrrh 95.7%
LA B2l Bzl
QUEST Frankincense, Myrrh ! 25 2 Myrrh 95.7%
2.4 AF-RGEMEM SR IE 0. 18, [a] I 55 2 e %f 17 B 5 1) B2 , e 24 2 ) LA

75 TCMSP his KL AW 25 I sl or B, % 8 N FHZIEME ALY, 12 45 A R 2R AU, IR
BORAYF B OB=30% , 25 4H I DL= 4,
F4 AB-RBOBREERS

Table 4  Active components of frankincense myrrh

HERAEY 2 B2l

o Moo e R
0B DL
MOL001215 H % Tirucallol 2.12 0.75  FRI
MOL001241 0-Z T F-a-FL 7R O-acetyl-a-boswellic acid 42.73 0.7 FR2
MOL001243 3a-F2 - FF B -12-45 2413 3a-Hydroxy-olean-12-en-24-oic-acid 39.32 0.75  FR3
MOL001255 AR Boswellic acid 39.55 0.75  FR4
MOL001263 348 fR -4 48 1 3-Oxo-tirucallic , acid 42.86 0.81  FR5
MOL001265 2 Bk-a-FLF R Acetyl-a-boswellic , acid 42.73 0.7 FR6
MOL001272 B Incensole 45.59 0.22  FR7
MOL001295 S KA 4 Phyllocladene 33.4 0.27  FR8
MOL001001 Wit f 2 3-0-8-D i WERERTE Quercetin-3-0-8-D-glucuronide 30. 66 0.74  MY1
MOL001002 AR Ellagic acid 43.06 0.43  MY2
MOL001004 KA 3E (A% Pelargonidin 37.99 0.21  MY3
MOL001006 7,225 8. 35- Poriferasta-7 , 22 E-dien-38-ol 42.98 0.76  MY4
MOLO01009 Guggulsterol-VI 54.72 0.43  MY5
MOL001013 H B Mansumbinoic acid 48.1 0.32  MY6
(7S,8R,9S,10R 135,148 ,17Z) -17-f. £, H-7-¥535-10 , 13- 11 k-
MOLO0TO19 (75,311e’,§§6, 1(7)}38’,193,;,1141?2 , 11742>1 517+ E&jlinﬁ Lyiii;l(l)?iﬂfjmmhyl- 35.75 0.48  MY7
1,2,6,7,8,9,11,12,14,15-decahydrocyclopenta[ a] phenanthrene-3 ,16-dione
woL01021 035 Doyt o 3, 6tne
x _— .
MOL001026 BZjEE C Myrrhanol C 39.96 0.58  MY10
MOL001027 W24 A Myrrhanone A 40.25 0.63  MYI1
MoLgo102 (51> b el A3E. 7,21 i
MOL001029 W24 B Myrrhanones B 34.39 0.67 MYI3

MOLO001031 EEZER Epimansumbinol 61.81 0.4 MY14
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%3¢ 4 ( Continued Tab. 4)
] - E& TR
ety D feam sk MERy 2
’ FUHEE I
Mol ID Molecule name Herb
OB DL
MOLO001033 Diayangambin 63.84 0.81 MY15
(2R)-5,7-T R FE2-(4-FRFEFEIL ) I — A g 4 -l
MOL001040 (2R)-5,7-Dihydroxy-2-(4-hydroxyphenyl ) chroman-4-one 42.36 0.21 MY16
(13E,17E 21E) 8- ¥ 5L 2 ¥ 3513 17 ,21-=475-3-H
MOL001045 (13E,17E,21E) -8-Hydroxypolypodo-13 ,17 ,21 -trien-3-one 44.34 0.58  MY17
(13E,17E 21E)-%-13,17 ,21-=}%-3 , 18- _fi
MOLO01046 (13E,17E,21E) -Polypodo-13,17 ,21-triene-3 , 18-diol 39.96 0.58 MY18
16-13 &2 9555 -13 (17 ) -Jis-38-0l
MOLO01049 16-Hydroperoxymansumbin-13 (17 ) -en-38-ol 41.05 049 MYI9
BHREEA3(17) - 3,16- T
MOL001052 Mansumbin-13 (17 ) -en- 3 ,16-dione 41.78 0.45 MY20
(168 ,20R) - —JZ2 Bk 114 -24 - 475 -3 -l
MOLootos! (16S,20R) -Dihydroxydammar-24-en-3-one 37.34 078 My2l
MOL001062 153335 77 52 15a-Hydroxymansumbinone 37.51 0.44  MY22
MOL001063 28-Z Bk FE-15a-FR 5L & R 21 28 -Acetoxy-15a-hydroxymansumbinone 41.85 0.67 MY23
MOIL001069 3B- L EH-168,20 (R) - — ¥ KLk 3024455 38-Acetoxy-168,20 ( R) -dihydroxydammar-24-ene 38.72 0.81 MY24
MOL001088 la-Acetoxy-9 ,19-cyclolanost-24-en-38-o0l 44.4 0.78  MY25
[(3R,5R,8R,9R,10R ,13R ,14R,17S)-17-[ (25,5S) -5-(2- 52 FL PN HL2-58) 2-H HLEA (L 2-3L ] -
4,4,8,10,14-FH3-2,3,5,6,7,9,11,12,13,15,16 17+ Z S -1 H-3 R [ a] IE-3-3L ] Z Rl
MOL001092 [ (3R,5R.,8R,9R,10R,13R,14R,175)-17-[ (25,5S) -5-(2-Hydroxypropan-2-yl ) - 33.07 0.8  MY26
2-methyloxolan-2-yl | 4,4 8,10, 14-pentamethyl-2,3,5,6,7,9,11,12,13,15,16 ,17-dodecahydro-
1 H-cyclopenta[ a] phenanthren-3-yl ] acetate
MOL001093 K7 Cabraleone 36.21 0.82  MY27
MOL001095 S5k Isofouquierone 40.95 0.78 MY28
[ (5a8,8aR ,9R)-8-4fX9-(3,4,5- = EAHE) -5,5,6 ,9-PU A 5778
JEmemgIE[6,5-01[1,3 ] 7RIF ZE A 048 a-Jk ] LR TR
MOLo01126 [ (5aS,8aR,9R)-8-0x0-9-(3,4,5-trimethoxyphenyl ) -5 ,5a,6 ,9- 44.08 0.9 MY29
tetrahydroisobenzofurano[ 6 ,5-f] [ 1,3 ] benzodioxol-8a-yl ] acetate
MOLO01131 Phellamurin_gqt 56.6 0.39  MY30
(3R ,208) -3 ,20- — 3 KK -24 4%
MOLOOT138 (3R,20S) -3,20-Dihydroxydammar- 24-ene 37.49 0.75 MY31
(208) 36-Z L AIE-128, 168, 25- T FEHEIAFS23 -4
MOLOO1145 (208S) -38-Acetoxy-123,1683,25-tetrahydroxydammar-23-ene 34.89 0.82 My32
MOLO001146 (20S)-3B,128,168,25- 1L 2 3 ik ¥5-23 -4 (20S) -33, 123, 163,25 -Pentahydroxydammar-23 -ene 37.94 0.75 MY33
MOLO01147 (20R) -3B-Z. 4 HL-168- — 2 FE A 3L 24475 (20 R ) -3B-Acetoxy-168-dihydroxydammar-24 -ene 40.36 0.82 MY34
MOLO001148 3B-F2 3R L2414 38- Hydroxydammar-24-ene 40.27 0.82 MY35
MOL001156 3-H AR L L I A -9 455 -8 -1 3-Methoxyfuranoguaia-9- en-8-one 35.15 0.18 MY36
[ (55,6R,8R,97)-8- 4 HE-3,6,10-=H F4-41{-6,7,8,11-
USR-S H-FRS$ 56 b ] iR -5-3% ] Z R TR
MOLOot164 [ (5S5,6R,8R,97)-8-Methoxy-3,6,10-trimethyl4-ox0-6,7,8 , 11 -tetrahydro- 34.76 025 MY37
5H-cyclodeca[ b ] furan-5-yl] acetate
MOL001175 BEZG 55 Guggulsterone 42.45 0.44  MY38
MOIL000358 B-4 1§ I B-Sitosterol 36.91 0.75 MY39
MOL000449 H B Stigmasterol 43.83 0.76 MY40
MOL000490 A ZE Petunidin 30.05 0.31 MY41
MOL000979 2- A8 Lk i i -9 -4 -8 - 2-Methoxyfuranoguaia-9-ene-8-one 66.18 0.18 MY42
MOL000098 Wit 2 2% Quercetin 46.43 0.28 MY43
MOLO000988 4,17(20) -( =) -2 —45-3 ,16- ] 4,17(20) -( cis ) -Pregnadiene-3 ,16-dione 51.42 0.48 MY44
MOL000996 RN E T IV Guggulsterol TV 33.59 0.74 MY45
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1 TCMSP 11, OB=30% #1 DL=0. 18 {E K7 symbol , i i Cytoscape 3. 7. 1 ¥4 e 7| F-1% 24

PEORAT W B LB A RN s> 8 A, IRATA RS AR BT RE M2 (DL 2) .
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L MMP) w2 =N
opct ki o R
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& W . MYt R MvE: a0 M¥s Mvie - v g
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Fig. 2 Visualization network diagram of “compound-target” of frankincense-myrrh
IR P SR 0 IR 2 M (o N FE R & . Note: Light green is frankincense ; Dark green is myrrh; Pink is the gene target.

2.6 EAMKEEMERRAINT

FIH] GeneCards ( http ;//www. genecards. org) Ui
EFLUMRIE R AL, 0 Z2 IS HL Relevance score
RO e 2 T 123 ASFLIREFE AL, A Cyto-
scape 3.7. 1 ¥ b Bisogenet 4 {143 31| A4 1 245 49) F1
PR AL LD PPT R0 2%, I MU A2 B A7 28 11 19 4% A5
30T, 4531 S 633 AT sUFT 141 839 A1 2H iy
25 (DLIEL3) , F5 11 CytoNCA $fi 4 X) [ 25 AT #1403
BT, B degree KT BT A7 15 10 2 5 degree H 4K,

CC.BC K F Fr A7 19 ki % I B9 v 07 %, 2
Hithubs [ 4%, 1551 1 459 4~ &S F1 63 918 4~ 4H A,
(2 (U1 3 ), PO AU (080 i ok , fe &%
T 1 AN HA 81 A1 i A 1 524 Z 0 0 ki)
25 (UL 3) 03X 81 AL N D 25 5 9 vh 3k
(R HE A A0 03, e degree fELDF-0 452 57 AU AT TS
R 3-5 0 AR/ 10 RS-0 AR 9 Ak B H
(YWHAE) . cAMP J v Joff 45 &4 11 ( CREBBP) |
PER T 32 RS 8 2(GRB2) (RS 3-8

s NTRE 11

ot

3 EAMBEERERAINGT
Fig. 3 Protein network interaction construction and topology analysis
A A 5633 M55 141 839 45341 ;B A 1 459 A5 5 .63 918 453415 C A 81 N5 5,1 524 25351, Note: A contains 5 633 nodes and 141 839
edges; B contains 1 459 nodes and 63 918 edges;C contains 81 nodes and 1 524 edges.
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Fig. 4 GO enrichment analysis of frankincense-myrrh active ingredients for breast cancer target
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Fig. 5 Bubble diagram of KEGG pathway enrichment analysis
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#*5 KEGG EEERESENH (8120 &)
Table 5 KEGG pathway enrichment analysis (top 20)
FLP 1D i L
Gene ID Pathway Gene
05203 Viral carei YWHAE . HDAC5 . CREBBP . HDAC2 . HDAC3 . HDAC1 . YWHAZ . HDAC6 . HNRNPK .
- 1Tl CATCIOgENests YWHAQ .CDK2 \MDM2 .CDK1 ,EP300 .GRB2 . TP53 . YWHAG
405200 Pathass i _ NTRKI . CREBBP, HSPOOAA1 . HDAC2 . HSP9OABI . HDACI . CUL2 . FN1 . EGFR ., AR,
158 atiways i cancer CDK2 .MDM2 .EP300 .CTNNBI .GRB2 . TP53
L0410 Cell evel YWHAE CREBBP HDAC2 ,PRKDC , HDACI ,CULl , YWHAZ , YWHAQ ,CDK2 . MDM2 .
s et ayee CDK1 ,EP300 \MCM5 . TP53 .YWHAG .MCM2
o YWHAE . HSPOOAA1 , HSP9OABI | ITGA4 . FN1, BRCAI , YWHAZ , EGFR, YWHAQ,
P - o
hsa04151 PI3K-Akt signaling pathway CDK2 MDM2 .GRB2 .TP53 . YWHAG
hsa04919 Thyroid hormone signaling pathway =~ HDAC2 . CREBBP .HDAC3 'HDACI ,MDM2 EP300 ,CTNNBI ESRI ,TP53 LACTB
hsa05205 Proteoglycans in cancer DDX5 .MDM2 .FN1 .CTNNBI .FLNA .GRB2 .ESRI \TP53 .EGFR ,ACTB
hsa05206 MicroRNAs in cancer CREBBP ,UBE21 . HNRNPK .MDM2 .EP300 .GRB2 .BRCA1 . TP53 \EGFR .EZH2
hsa04120 Ubiquitin mediated proteolysis CUL7 \UBE2I ,CULS ,CUL3 ,CUL2 MDM2 .CUL1 HUWE1 .BRCA1
hsa05202 E;ii‘:‘;“p“"““l misregulation in ey DPXS HDAC2 .EWSRI FUS.HDACI .MDM2 TPS3
hsa04141 Prt‘?‘e'ln n’jm“ess'”g in-endoplasmic o) 16 VCP HSPOOAAT HSPOOABI HSPAS .CULI _HSPATB HSPAIA
reticulu
hsa04114 Oocyte meiosis YWHAE AR .YWHAQ .CDK2 .CULI ,CDK1 ,YWHAZ .YWHAG
hsa04010 MAPK signaling pathway NTRK1 .HSPAS .FLNA .GRB2 .TPS3 .EGFR .HSPA1B HSPAIA
hsa04915 Estrogen signaling pathway HSPA8 HSP90AA1 HSP9OAB1 .GRB2 .ESR1 .EGFR HSPA1B HSPAIA
hsa03040 Spliceosome HSPAS .DDX5 . HNRNPK .HNRNPU .HNRNPA1 .HSPA1B HSPA1A
hsa04068 FoxO signaling pathway CREBBP .CDK2 .MDM2 _EP300 .GRB2 .EGFR
hsa04612 f?:;’ge“ processing and presenta- o o [SPOOAAT HSPOOABI HSPA4 HSPAIB HSPAIA
hsa05134 Legionellosis EEF1A1 HSPAS .VCP .HSPA1B HSPAIA
hsa04520 Adherens junction CREBBP . EP300 .CTNNBI .EGFR .ACTB
hsa04330 Notch signaling pathway HDAC2 ,CREBBP HDAC1 ,EP300
hsa03450 Non-homologous end-joining XRCC6 ,XRCC5 ,PRKDC

2.9 SFXESH

7E Cytoscape H1fi ] cytoNCA JFifFxf L& 12
B BT BT AR B degree 25 25875 i PE 4344
e PR P A A TR 2 T i 3 Y AR R 1k g -0 - 44-8
i | At K 2 A FL A A LA R 4. iz ) PyMOL,
AutoDock Vina S5 X 5 #1843 M 32 BEHE AT HEA T
SR (ULEL 6) , [l 32 28 2 1R T

CREBBP ,GRB2 , HNRNPK . YWHAE , YWHAG 4%
HREHEAT TIE , —MOA M ELIR 5 2 IR S5 & 5
FoE B e ARG, R A A R T Rt R . AR SR
H 5 GRB2 45 4 fig i fIK (1 1k & 4 2~ Boswellic acid
(Z5EREHN9. 1 keal/mol ) , Hy AT WL FLA- 024 vh i)
AU AT IR 5 32K 11 GRB2 JE UM 4 he it
1K, Z5F R 25 AT R T
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HIS-167

GLU-92

ﬁeagq

6 IF-RABEMMSEMEOWNE=LE (EFEE = 9.1 keal/mol)
Fig. 6 Three dimensional docking diagram of the active component of frankincense-
myrrh and target protein (binding energy = 9.1 kcal/mol)
TE:A ~F 435004 CRB2 537 F: HNRNPK 577 . YWHAE 53 &M . YWHAE 5 i R \YWHAG H5FLEFFL . YWHAG S5 R4 1
XF4% K, Note:A-F are the molecular docking diagrams of GRB2 and boswellic acid, HNRNPK and hoswellic acid, YWHAE and boswellic acid,
YWHAE and quercetin, YWHAG and boswellic acid,and YWHAG and quercetin, respectively.

®6 IF-RABFUMSERINEGHE

Table 6 Binding energy of active components of frankincense-myrrh with target

YRR #1 PDB ID SEETE
Active ingredient Target PDB ID Binding energy (kcal/mol)
3- F A Ik g -9 -7 -8 - T CREBBP-4tqn 5.6
3-Methoxyfuranoguaia-9-en-8-one .
GRB2-1jyq -1.5
HNRNPK-1zzk -7.0
YWHAE-2b19 6.7
YWHAG4e2e 7.2
FLAFR
Boswellic acid CREBBP-4tqn 7.0
GRB2-1jyq 9.1
HNRNPK-1zzk 9.0
YWHAE-2br9 -8.0
YWHAG4e2e 8.6
fmﬁ% CREBBP-4tqn 5.7
Quercetin
GRB2-1jyq -7.6
HNRNPK-1zzk 7.4
YWHAE-2br9 7.8
YWHAG4e2e 1.7
3 W54 JEdw , EAR B , B2y S LA RO B ] BE

ity Apriori SCECHLIN 73 A HARKCE E LA WUBOK. CHAID (CRT QUEST J2& =7 HI R S 4 151
AP, RN A S I A R (IR P AL A DTk, CHAID BROANOL T 2 B4k 0, 719 4
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AL, DR IE S

il id Cytoscape HAHE I cytoNCA gt — 2L 47 4l
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TS5 FA B b 90 245 0 R b 98 2 A I 350 ok o
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AW R AN T FHA R -18(IL-18) A IR AL [ 5
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X O ST GO TheFn KEGG i % & 447
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IE/ R % S/ DNA BiAR 55 248 S5 Bk 2, 4
JRZ A2 A A 60 SR AR ZH oy, B TS
% (A)RNA 255 (W45 555 94 25001 B, 21 4
12 PI3K-Akt 15 5 i 1% | Estrogen {Z 5 i 1% . MicroR-
NAs in cancer MAPK {Z 53 & . P53 {5510 0§ & &
FEHUMR AR o OGS 6 R A L A - T 240697 S i

EAEEZ X, M A Cytoscape H1 A4 cytoHubba i
PFIfiE ) degree {EHES F T AUAZ.OHE ], AR 4G =%
AHICSCHR AN KEGG & £E 73 At v (1) SC B3 i, O 28 1Y
2 2575 %0 VE FH 38 B8 MicroRNAs in cancer Fll MAPK {5
S A% SR B A T M A5 GE A CREBBP
GRB2 ,HNRNPK , YWHAE , YWHAG, MicroRNAs in
cancer @ 1 MicroRNAs (%) 53 235 5 ZL I I 4
TE R IR A R R e A28 S IR T 24 1 S A
FHUIH R, miRNAs 7] LU T LR 19 530112
Wi AR 1 A A L T LR B A BGA T T 2y
Yo BESEUER, B2 v i 0 24 55 I T R 3 A 3 T
miRNAs [ 15 1 171752 W) 25 26 5C H 50 2 1 100 376 14 DA
MHEEHURAE A . MAPK 240 )2 77 2 1Y
22/ N E R I , MAPK signaling pathway ( 2234
IR R A5 5 B ol ) 25 A i 3 5 A
T- H Wik B B A 48 i 24 A SC Bk AR A B R
KT MAPK {5538 B, 17 LU /28 Fioge X 1Ly 7
MR TS RE TR 251 A B e, B2
H ) B3 M o EL A AR A B 0 I g o 7 488, HE X fige Jo
BRI BB 3G 58 AR TR 38 oL TS MAPK {5 538
FESTHELY . YWHAE 5 b i) & A & J % YA
O, EBAE R AN R AR T R RS R
SRR REAEY . CREBBP fF g % sk 4l
WG AT 2 5 Z2 b A0 i R, [a] g A7 410 1 Jie e i)
YER, 97 RRAS- T 200 S5 B 960 1 bk 1 9 A LR
R KRN . GRB2 e diifrh) 1z %
IR 1, H S o RN BTG A 5 e 1 & AR R
ARG, WFFE R, & nl LM A B 16 7 19 7148
AT TR GRB2 A BRI T B IR 254 e
R . YWHAG SRR 3-H %A I/ (A2 TR 5-
PG REROE EE y IK(14-33y) , B 5EAEN K
i A PN A S A L A M S0 R 4 RN 4 i
T2 HNRNPK 5 B 76 20 A P AT 3 4 AR
(%) 4RHEA% , BE-S5 AN ) S0 440 Ji 245 44 v 11 22 o 2 13 A
TR HE R v 2 5 A 22 R S TR A
Rk

R T 2P R IE ) 2% 2 B A 2 R A SR,
FHO3 T X FEHAREAL O B PN S SRE 0l 2647 53
TXF BRI, A0 gy 3-H AR RE Ik g 5 O-
Ii-8-1 | FL A B2 Mt f¢ &= 5 #E s CREBBP, GRB2
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