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Advances of omics analysis technology in precise diagnosis and treatment of
tumor: from single level analysis to multi-omics integrative approaches

RAN Bingbing, LIANG Nan, SUN Hui (Department of Thyroid Surgery, China-Japan Union Hospital of Jilin University, Jilin Provin-
cial Key Laboratory of Surgical Translational Medicine, Jilin Provincial Engineering Laboratory of Thyroid Disease Prevention and
Control, Changchun 130033, Jilin, China)

[Abstract] Tumor is a complex systemic disease, involving abnormalities at multiple levels, such as DNA, RNA, protein and metabo-
lite. According to the central rule, the derived omics methods are genomics, transcriptomics, proteomics and metabonomics. In the past
few decades, there have been remarkable achievements in the single omics study of tumor, but the exact mechanism of tumor develop-
ment is still unclear. In order to reveal the process of tumorigenesis and development in a more systematic way, the research of multi-
omics came into being, which promoted the transformation of tumor research paradigm from single parameter model to multi parameter
system model. The integration of multi-omics methods is expected to clarify the mechanism of tumor occurrence and development, find
biomarkers with diagnostic, prognostic and predictive performance, explore new treatment targets, and finally achieve predictive, pre-
ventive, and personalized medicine (PPPM). This paper reviews the research methods and progress of different omics techniques in tu-
mor research, especially emphasizes the importance and scientific value of the integration of multiple omics techniques in tumor re-
search and clinical related results.
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MERE—MEFNRARENFRR, AFHEA
HELE G FAF EBERNELERBIFREH
WA ARIEE LN, 4 A LLDNARNA., & & it
FREPHAARNEZATAEEERAY HIHAF &
BRAFMRSAF. EERHAFMEZTHERAN,
R, EERBEMF BN M TEER
AR RUERGAWN, LHTN, FEFIAEEL &

*t: _i!u!' m 'fa\'
KM ik 53 b
o R
* ncRNA

o JENRSE
s PR

j, ‘-!E ﬁf I . -ZE &i‘
+  DNAJ4) * mRNAR(% S
* NGS ¢ RNA-seq
« PCR *  scRNA-seq

WAEE R EWEYFESY, BE, BH¥RAD
ZREZMA,EREME—HFHA R LLEH
PR AN A AT . Blt, 2 A¥Ea0TE
RS, X EAM G R ERR EIAFAED
W fu AR T REFT I HAF B AXERT
TRA¥EAMNERREMFARAR, BRT 24
FaMERBRAMERARFHEZREX(ED.

o HRPNTIE S BT
o BRI
o HRPIMUYES

[M%W%&EMM][ it 3 7Y ][Wﬂ%ﬁﬁﬁ&%][ JipIREE T HE AT ]

1 REEFHAREMBEHATFHINA

1 EREAEZF

1914 4 CALKINS % 5 Kk 2 I M o R it 2
FRELEAR, AR SHER X, A A
FHEERREREMR SR BERENRFR, HEE
HAHEFLMRE, A2 ZHTRE 7 SHEHM
# N # % % (copy number variations, CNVs) %,
AT e T B EERAL A, XEE LT AEH
% % (national institutes of health, NIH) T
2006 F IE X B 3 T v 8 & B 44 % (the cancer
genome atlas,TCGA) it %™,

HAHAFHEEE LI DNAM FH AR F .,
BR, EZNFHEAEELEFHANF (whole ge -
nome sequencing, WGS) . & 4F & F 4 il F (whole
exome sequencing, WES). % & (& # [ 7| 4 #7
(chromosomal microarray analysis,CMA), B H &
TERANEFHERE, FHZTERANEEE NHEL
. & T M, & 3K DNA (circulating cell-free

DNA, cfDNA) #r {& 5 fF & 40 B (circulating tumor
cells,CTCs) EF AW AR AW E WA RI . H
M EAHAFHIN A FELFEUTILAA@E: (D
WA R, FEHEE A — LT 7 & 8 H W
BARE, Co@EHMBH LR E X, MIAOF 24T
T 249 B B 406 9T R B A B K AV O B BRI
FOIE # AR BIWES 25 R, & HLPIK3CA #1 KRAS & 4 R
HRENEEZ HIEITABRRES, MECGFR & &£
WARENEH % H BRI EHE . 7 S WEDGE %
Xt T B BB AT A FEATWGS 2 AT Z I T 5431 e 4 A5
IRz R A& By # B, B B & 3 CDH12 F7 ANTXR2 % [F 8y
FAEREWMEFTEAM X (2IRFICNVs fu 5 4« 44
#h 4 (loss of heterozygosity, LOH) #H % By # I
#. YEUNGEMF 247 686l BN £ R EE A4
fEE#, I 41% B4 7 7 CNVs . 32% £ % 4 LOH #
DA AL, T 1x 20 B 2 o9 KR A R K. (3)cfDNA
F1CTCso cfDNA & JE T 8 T = 3% 50 09 ik 98 20 L, © ¥
REREHMLRGFEE T, LAKTF 5B

are
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RINEH K. ZILLZE® @2t 21 807 7] ik & e H &
# B cFDNA 3 B WU 7 2 A & B, B A S5 1R b 8 o BT
Trsmfmegit. CTCs RIETE L B ME
J0HE, v M Fe T v 8 4 A 5 SR R B 4B R AR UL
MISHIMA %" 3t % & 14 & # & & 4 #1 CTCs . F 7 i 78
2 1 41 JE] o Fb R DNA 384T 2 B 4 bt 4, R I AE
CTCs #F A LI ME| EZEFHEF WA TERE (D
REABAT R, SEABAT R EMBELRNE
WRRTER R AHNAERERE R T REHMF
g & U, 4, CARTER 421" & I 4 H JE 19p13. 3
B FE R A T PTEN 3 [F 78 1R 20 i & £ R o
T RE M, A B N AL & B R mTOR 12 5, AT
BT PTENE R AR ENSREN . BREFRTE
ENFHERAWEAZERB T EFEAFH MK
R ETTHERTEAWE L AL, HW Y MHEN
F g IT EE KA,

2 HREF

FOOEN R REGE AR AN ETE T
RNA (mRNA) NDNA £ # £ & Jfi, #HFXHBFE—E
BB R EA G T, AR ANSRERI YRR
BEY, WBRFARAR TRELH AEEEHZEE
FERENAEATHEFALZR, TUBRBEXHE R
ENFFAERELGR, BTRAAENFAT IR
BRI A £ K RILAR,

HXAYHNERETNAEZERAMEI AR
RNA | /7 (RNA sequencing,RNA-seq) # A& . RNA-seq
DESRE SRBEMAGLIHEZNTEERAK
KR AR TAEF A, WA, B E RNA-seq >CE #l
% 77 v W 5, ¥ 40 B RNA ) JF (single cell RNA
sequcing, scRNA-seq) ¥ A . F T # — 2 & B,
B RAFHEAEEZAFEUT A TE: (DA
EZRkikg. SHOMDNAEHIEEESAL,
3 3 4 5 ¥ LAE RNA K £ 20 AT DNA 3 RE 4 AE , ¥ %
MRS Ko g ARB R 1Y, HUET & £ TUE#
HHREEERRAELRN T BENTEREWA S
(BHE23MNER), T UL BYE & H b E A Al % &
BTG ME LH W ERMAR, A —F
SR EIEIT () E F A . KRZYZANOWSKI %10 f#
JI RNA-seq B A X I8 £ AR R HFAT AT, KIT —F¢
FRAEXEBAENFERBRELTNIETNIF T
¥ o (3) 9E %% 25 RNA (non—coding RNAs,ncRNAs) 4 #7 o
DLAE e A 5T T K BH, % A ncRNAs 5 5 f g 40 S 7,
BT EEAEEEE, A (e 7
BE IREFMEIBEONKLAERMKLREFERH, %
FHEFEANHFRncRNASINEET £, 5l4m,XIE

2SI B RNA-seq A X /N 48 LB ) 8 S B i B2 A%
2 Jf1 /9 miRNA-mRNA ] 7 W 4 3 4T 45 4, & 33 A
miRNAs B[ s 5 GV B9 & &£ . 77 4 SLIROE AR KA
09 % 3, IncRNA, #9 MALAT1 .HOTAIR #7 Linc—ROR
&, 5 R kR A AL B S T B AR K. (4) R F RNA
WE, DERFTEMBEE L TRE. #EFHET
SRnEaT R, NI maE R g, LI &
7 RNA-seq Xt fii IR 8 e B AT T e B U T #=F
£ 447, % 3 EGFR. CD44 , PIK3C3 . RRAS2 . MAPKAP1 #1
FFR2FAFE R T BEEFHESELAFNEREMEX,
FW[ DUE O A2 B TRUE TR I F . (5) 3 40 g 4 R4
¥ . 51 5 RNA-seq % A 48t , scRNA-seq # A £ #F
5 B A AT BB P B e B R B R RN, AT
Ao IR X g B A 4 A B R AE . HO % E A scRNA-
seq AN A MBEARRFTONMELNT BHE
[Fl CTSE B9 CD24'/CD44 B S M e L #¢ , #t — FH A X
HCTSEM B e B E BT RANTF BN B REH
Bt A7, 2% AR B B = ROME e R R B B A R IR T
EREERX. Z LA, BFAFLMT UL
EEFEENF RETHHNEZINE, RA 5 g
MAETRE, BT BALEMFNHET, AT
ZATHBENOY 2K RNFETEL N TE,

3 EBQRYEF

EORAFHRARTNLAHTEARGEL, &
FEARLAE WMEEEH. EEFMEERARER
REMEN, EaREAFENERENEZART 2,
EEFAN BN RLIATE. EAREFEARE
MAZRNT —F, 0 &G AW E vk # i R Bk
20 R E SR A, DA BB K R AL

NENEREGFREGWEH SN, B wlE A
W E B R EE i (mass spectrometry,MS) 4 A
W AE B3 A (liquid chromatography,LC) Fu % i
BB WOt R B E K (matrix-assisted laser
desorption ionization, MALDI-TOF/TOF) 21, it
R, -UHATERITEEEAREAFNLE, Wb
% & Y A E M AT 10 (isotope—coded affinity
tags, ICAT) ¥ A . 1% & % % 47 10 40 i 5 7 (stable
isotope labeling with amino acids in cell
culture, SILAC) # A A1 [F 4L & A7 1T A0 X A0 42 2 & &
(isobaric tags for relative and absolute
quantification, iTRAQ) K™, X & K 7 it &
EaREFEFHREFERNT M, EEERI LU
TIAFTE(DEAFBELELRE. EEFREFN
R A 38 R B8 K A TTRE T HT e, 4 SWI -
ATLY S50 B iTRAQ B AR £ # K 5 M £ =
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REMEOR(NFRKEG ERHEEEAL ML
ElH.cRNEafMaZE) ENERELEMEX. (D
RAERERE. EERAFEACER ZH
F T B ek 88 o 5 VAR R R B e AT R AR
IR e 4 B e LIRS . ZHANG %8 4 A i TRAQ
% & BAR B - E A F EE BB FE (1iquid chroma -
tography—electrospray tandem mass spectrome -
try, LC-ESI-MS/MS) #& A & fb i & I #% 48 42 Fo &%
MEANMEEAATFEA, EEEH 399ME G
ROEFIMEARERAZ B L REEZETREK
E.RTHETREBENTEENIRED. HT E
Il B8 # BB, CINTAS 46 % B 1 TRAQ Bk & i
W % R M Y% (multiple reaction monitoring,
MRM) % AVt /NR R R R B -1 B2 BT AR, R
EoRETF LT E 4R 5 CAL9-9 F 1A 4 B gk . (3) & 3
BEETESLE, BORAFWERBESN T HETHE
BB & 3. fFl 4, FERNANDEZ 43 3T i TRAQ 77 ik 4
A MS 4-#7, % F GSTP1.PCK2 . NPM1 . EPCAM. IGF2BP3.
GTPBP4 £ B & ¥ B 1T 12 o K3k K I ¥ BB 1E H B &
BEIT R R . LESP & W IR 25 n IR iR = E IR
BARITTMICEGRAF NN, KAKEH X
& B 2(microtubule—associated proteins, MAP2)
kAP, FEEW G RGO, KA
MAP2 ] 1 4 % 8976 J7 $8 . (4) B BA Tt 25 AL % . CRUZ
S B ¥ B R G AL S T R I B AR AR s
AT %, & 3 GRP75.APOAL . PRDX2 #1 ANXA 7 DL K Bt
T F RN B IR T 5 R B W 25 1 1F UL . MASUDA
SR R R I, A 22 R B PR FE 235/236 AL BE BR LY A%
¥ K& B S6 A (p-RPS6 S235/236) 5 AT & 4 Mt *t
RMERHMAEHEEREX. ULHRERHA, EE
¥ HE R EN S TRAERER EREL, R
E AR R Y R I, B B AR R Y8 #T R A
IT Kk o AT AL T AR EEE

4 KA

FHRMZEFBANERARIT 2. R
EERBHEF £ N2 T (4 F 2 000), &
TEA RS P ERRA T, G ENTEE TR
R ERTREFGTEAASRRZ MR LHEEE
RAMERY. By k— A7 RALENET . R
WS F B o A R RS M R A R KO
T A, o LARE 8 MR A SEAT 2 AT F oy — A
GEPOR7 S R I [N R b &
FHDWAT S W F RN G W7 R T 2 H
HETERFTAATERE.

RUHEF 0 T EBABFENS A% 8 £ 3k (nuclear

magnetic resonance, NMR) 3 AP, B I X # 4 ¥
EMEFHNEAEEAFEUT A TE: (DEHRY
Wro FHUMAREMEEFNAFEEZXREE,
S5XFEMEGRAEL, REs FEEREMERNE
A REAVETHEAENFEYNEERE. fli, B
HARZD & A B H £ ER MFEAFARHEAT
MS AT A3, XeE B AT KW AR fn i Bk 4 &
(C16:1.C18:2.020: 4 1 022: 6) % T 45 & 7% 19 7 H7
VAR EEE L (T MA BN ET K. EA
ER A EEFREIEN RS T, Rt U
SIEHRMFEANCEXAFREERENERERE,
] e | R A4 2 TR A i R B VAT R B R
VBT . TTAN 28UV x4k 75U i BB B 4 19 M vE 95 4T
TEERRBMEFSTANET RBWEE, 2
A URFHTANE X HEFABTHRER,
NALBANTOGLU % "' f A J7 B /&’ 7| B & B & i 7& A7
A#TETRENEEARBLFLIN, XA EE
ER.ER ES MR HAR KA AR A AR
Hims e RE BB X AERT, X IFE A SE
TEE EZHENKTERANEE . DLAHH
BITEE, REM TR BT HENRERA, T
FRART A ARMEL £ X R R, 5DNA.RNAFi ZE B
FAERE, REGEEATFRFTHOEERBET HHE
B Blin XUS"E B &£ TMS W REEFE AN E
& U MATAFAT T EIN, R ER AR ZE A
BENETRES, ETERARETRELNTE.
oA, RHEAFTULSHMAEY —RREME
P 98 B 47 77 v, TR I R SR

5 ZUEFEE

MBRMAE LR G RA, T EEE A,
HEXUA EORARPARREEENREANANET X
ERE,EARAFZEEFRBEHN. £/ 1F
AT B 2R 2 AR R AR R UL B B B2 B R AL
., A, B4 HFHEINMET 2L ENR. §
B—HFHRMAL, SAFHRTUNR G ER
WMABEHA , EMENMETHELELEER,H
HRE R, K I E AR R E Y,

BELHLHFRGEMBERARTHERT 20N
A(ED, BRWHAREEEFAEUTIIATE
(DM ERE EEMEY, LHFNELTUE
MARMBIRINE L ERBHEENE ., FHEBMA
#,DNA 22 mRNA % 34 AP BR o] R & & & FACF, 41,
ZHANG %" ok #2 1 mRNA FF 1~ gk V& o 3 TN & & R
FEWMTA, EE 8 & 15 3h 88 LR mRNA Fo &
B S Hy A6 M AR B B B2 & mRNA 5 & & U AR Sk
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M., EEHME T, A% 3 CNAs 2 1R FmRNA F Z %
T AR G R EENEHE N, 2R ELEAER

4 5 Ak | A A R 96 Bl 4 B e 4 R B AT AT
BTRT20qRERy HNERE , FRAFEM

®1 ZEFEERAREMEFHNAREEX

- B A R E A AR RIF ) \ 2%
WRIOE ARl mr me ome my s Sk
4 H R N=96  + + + PRM W k4% - HNF4a ik BES e a  [44]
Ja st o B B

Jitia WERKIRES N=11,  + + + MBS R ST LB TR BEE 2 [45)

n=11 WEHE  7ENSCLC W KA i IF 5 BUNSCLC

WLtk 12141 38 . [EI S, 5
RN Y EPS

WERERE MVEERK N=19 0+ + + Yo R . BAPLdel f& —FPAAFIN 0 T [46]

Vi) J¢ 98 TR AUbEE PR, ) e B ) R 43 2
ARFRTT

S Mk itk N=137  + + + PCR  JH@ 4 AL KIT B R AR AR iz i o [47]

M RS A PR Jo 24 g S0 8 A O, BE T AR

(ER A Tt

(MY 4 N=38, + + + POKFE R AR ES : K APOBEC3 R [48]

21 s n=38 B BHENAEFTUSHR

Y1 HL R N=174  + + + T RIS UG FER T SREANMA £ [49]
HE I 45 5 38 2% PDGFR-beta 7] B8 /2 b
BUs BN TE bR EY . AEAH4)
K12 FI K16 47 55 e Ak 5 6 97 i
HIRAME T —MBTER Ji % . PDGFR 8
S (Y BT 5 0 2 K PR T A D%

i 1 e MY I + + +  RAFED JRITHE A CKDY I 7% SRS IE  [50]

TS AT A A N I 5 B - A B
AT 7 P 4R A F ARG o T A RO AR R
T AR 8 AR 2 T R T #E A

N: i g £ A s n: IF 8 A

BEF4a ERAMHNEALETEAEER L. [
B LTSI 11BN [R5 AL B 4 4R 24T £ % o A
B RN ERZF L LT E /DA RITE &
EE, R R 1214 1 By A %, BB 4
AMAFEESB2 U EFRENEBRXLRIE
MAROFAFAMIE A, 58— 05 he e ot
Ta BN, & H%¥ 2 M7 LA GRG0 B RE,
T A FE R AE BT R EIRE, Fln, BAHF
AT R TAEEBAPL K EE B K IEH R P E & .
SHRESTHA 4 15! 45 & 4 47 19 {5 T 4 FE A 18] % J& (ma -
lignant peritoneal mesothelioma, PeM) #y #
4 R FeE | U, 2 R & I BAPL [ £ £ R gt
% (BAPldel) &= — M J By 0 T LB, SR E R E
BNABE #EHE G REMBUAREEE

Ttk BNZHFEANMER R G L EHIEL T
BAP1H fl TR EPeM 4y B Fuig B EH BT AA
AU BN B REHATE A L AFN, K
PUKIT & [ & o[ 7 i 8 & e A8 R 48 f g T AR
AR, #H A BT RESE (DR FEATED.
CHEN £ 1% %t 38 4 11 Fis et 20 T 8 A xf BRAEL B A AT A
T DNA.RNA o 2 &1 i A~ [B] ACF £ BT, & 304 (B APO -
BEC3RELREFMAFTEM K. FH, N T EHIFE
T WO A AT A A AU ROBY & A AL, ZHANG 4819 %
TCGA  HTHI 1TA Bl SR £ AR A St — S HAT T £ T H
HENEGRAF LT, ERETFEARKkEATS
LR AfRENE ERAEHAENETFERHE
%, ¥ 3 [F F SRF Fu 1 & A fkAH % B9 15 5 3 2 PDGFR-
beta W[ BE E IV BB EMTEAE Y. EE G M



+ 1302 -

Fp [ R R IR YT A, 2019, 26(12)

BB B AT, A A S 4L R B 4 K12 A1 K16
LELHBUALEETEERET —MEEN T
7% ,PDGFR 1 % Hy #7E S8 Z MG KT X DF &
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B SRR R KIE. ITKONEN F°0'% &4 T4
¥ EaRAFAREHFSRT RE AR ETE AL
AT, & 3 28 e B B & R i 588 9(cyclin—dependent
kinase—9,CDKDI I 7| F 2 4% F AT T 0, Wi K T
F R, B 5% 40 fe b 28 4 78 A 55 B9 mRNA AE %, 3R K
Bt [8] 47 | CDK9 =] % 5 w0 7)) IR & 40 g iy & o X3 R
W, T BRBE AL B R B i B AL P B R P R R
AR A v g AR A, X — 50 B CDK9 B k4 Y
BB EETRES., UEIHRIEA, LHFELESD
AT B8 4% T fm of MBS BB o FRAE, B B TR A
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g R LR MR e T R E B RIE
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R g TRAEM R . DNANFH A, &7 =
NGS#E A, FT L E 2T e M B g 2 H A e £ B
ft.o RNA-seq & /A Fif J % S 4L B9 32 A T &, scRNA-
seq BUA B &R U 86 45 B AT iR g 2 UM, AT A R R
PEE A RSB EMR. £ TMS W& g Fd & fo R
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BETRE R LN RAFTTELET BA
HIER. WEE - MHEXNARERF. G654
FHAELNATE 2 EA R G B A ERE
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