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Abstract

The rapid development of life science, computer science and technology not only promotes the un-
derstanding of people’s tumor disease mechanism, but also improves the accuracy of brain treat-
ment with the maturity of artificial intelligence and machine learning technology. Methyltransfe-
rase—a tumor biogenetic marker of brain disease, is an examination marker to judge whether
Glioma is good or bad. In order to improve the status of important biogenetic markers and solve
the prediction problem of biogenetic markers, this paper uses ResNet network to segment the
status of important biogenetic markers in brain cancer treatment, analyzes the data set of impor-
tant biogenetic markers of glioma, and analyzes the characteristics of important biogenetic mark-
ers. Experimental results show that this method can effectively segment genetic markers.

Keywords

Glioma, Methyltransferase, Image Processing, Model Classification, ResNet50

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B AT AR A R R, AATTOR R A R ik 5 2 5 e A A i 1) — I00 3 4R
FI0G e 92 ) R R A — P T o R T R e — o LI S R M R, VR TR I T A,
XM ZE RGUMIRI 40%~50%. HRTH B MRIL IE T REHMAZ AZ(PET)M CT 255214 )5 71X il il
FR IR 5 R R 2, R T N SRR 1T = 2 AR 3 W A e 23 g PR TR A8 A0 BE A JEL (1] [2] [3] [4]. i
FER RSB BE T A TR AR 10 S AR 20 4 1T DU IR A 2 | o B T 66 R A8 A 25 55 i e J5 08 51 3 Jo 1k A
KR ZAE D, X e B8 12 WA S0 A AR B (Al BhVE o T SNLR 22 R (00 % e %o W Je Joi 88 F )
E R TARKHESIE 5] [6] [7] [8]. THE MR HOAR MU N LB BEGR E 25 SR, Refig e R AR
UIZ I R AG TS RS R 1 SRR, R W IR R A R ) R R A R B S5 Sk
I R) 2R M R TR B AL U A A B, B ARt RS, B E S TARGRAREE 2 HIK
9]

A RHERAR R R RS T ENEE AR R REAT 7, IR THENEGAR SR A . @
B EME R M. REREEEEZMMBR, MM at s R R IR Y . H R iR )
ARSI T AR R AR 78, v DL IUMOR A B2 BT BIRFAE T ASRR AL AN AL Ji 8 S ot ik ) S0
REAESE[S]-[14], 32 T Mo A S J88 14 43 SR S 33l . 9000 36k R SR 08 B VP A AR A7 AR YT OSSR i fie
JRR AR YT R AT M RS, TR AN TR B VR A B R AR ST . BRI, ARSI A
10 52 R 88 BV A5 T e S TV o AS SCRR BB MRI EHSERAE, S ResNet50 4k 22 1 22 [/ 44 i i J5 ot
J6 P B L S R IR AT TN 7] [8] [10] [11] [12] [15].

06-H1 3 SIS -DNA FIEE R il /e — > DNA 2521, 1% Re il #% di ke A0 7R 51 R 1) DNA 1345, 33
IR Xt 5 SRR fe R IV FEE R 9 R B AL T P AR 3. 24 MGMT R 3h 7 FR3EAL JE IR H T MGMT, f#
73 e 2 A4t i e A4 )V T B D RRUER [16] [17]
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2. ResNet {254
2.1. ResNet & Z= /4%

T 72 I £4% (ResNet) A& 75 5 B I 28 Fr 6 it b, AR AS0d i 4 \ DU B o LI A o R i 22, R L
A BAR, MR ERE.

ResNet 5] A\ “hortcut connection” , HH €L —A4> “shortcut connection” 1% J2 W 28 Bk — ANk 22
H(shortcut connection, BIE 1 F A5l x BIDHIF k). ABLALRAERE FOOM TS, HATRZE M %%
BORTE x + fO)IIZERIF 2. Hh, BN X, 2 0F Rk, XONTESEBLS, FOONERZEM, P RAEN
BORBREL HHHE Relu (FOX) + X) (B 1 FR).

X
Weight Layer
F(x) Relu X
identity
Weight Layer

FX)+X
Relu

Figure 1. ResNet residual block
B 1. ResNet F =1

Hrp, FOO)S XA, AU ], & FOORI R 4R A (U stride > 1 F4E), W) X 75 25
TR AAL (X X A 1 x 1 AIEHR) . R FX)SRZE RGN 3 x 3 conv, I RFF4ERRE /. H
TAESFWLSS X IAFAE, AL, BRETT LR Z IR B2, 80 1 BE LT R SR IE .

2.2. ResNet {58!

ResNet HA LR A

1) WKFEATE T2 M3 — E EdE i B 2 2 5 NBE L5 s . BRE S TR E A
HoH— o AT H— Z DTk

2) ResNet #15 7 IR FEINR I O RCR FNHERR

]2 N FH 5% ResNet34. ResNet50 fi1 ResNet101, AR ZHtnk 1 fis.

7 1 a5, M ZE8EAERE . WMEMAFRARR, BEE R THEERK, WERS,
ResNet101 JZH0d 2, i BEAE 407 I 2B EAk, R A SCi% 7% 5% ResNet50 i v i Jif 78 25 2 AE b &
VAT Rl o

2.3. ResNet50

ResNet50 [ 2% 45 1) = B AL HE LA T JLER 47
1) Identity Block: %y AN A%t I 4E BEAR TR, T LERERZ A, Al BN, 482 A8 (input shape = output
shape).
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Table 1. Widely-used ResNet model [7] [8] [10] [11]
= 1. R ZHY ResNet #81[7] [8] [10] [11]

layer output
y ,U pu 34-layer 50-layer 101-layer
name Size
112%11
convl 5 7*7,64 stride 2
3*3 max pool,stride 2
e e *3
- N
conv2 | 56+56 3*3,64 .3 1*1,64 3 1*1,64
* *
3*364 3*3,64 3*3,64
~ = - J N )
e N " *4
4 393128 A 1*1,128 1*1,128
convd | 28+28 ' 4| 3%3,128 1] 3%3,128
3*3,128 ’ :
~ ~ N / - J
B -
4 O A 1*1,256 1*1,256 3
g *0 *0
convd | 14x14 3*3,256 3*3,256 3*3,256
- ~ - J N\
~N -
(e h 1*1,512 1*1,512
convs 77 3%3,512 *3 - *3 - *3
3*3.512 3*3,512 3*3,512
~ - N\ J N\
1x1 average pool,1000-d fc,softmax
FLOPS 3.6+10° | 3.8+10° | 7.6:10°

2) Conv Block: #i NAIH IAERE A —FERY, AREESER B, ERIER AR Z R T SCBRHE R
FYEEARRES AL, DALEZE AR S5 SR 5 A N 32 4 7% (input shape! = output shape).

3) BRZE: WA S5 THE IR 22 o 75 SR MIIIRERT g = H(X)SRAR I 45 1 5k 22 WL eR 88, st 2 F(x),
Hrf F(x) = H(X) - xo X B HE)BRZMNE, x 2 M THE (Rt 2 E—/Z ResNet 4t FRFAERLGT) o

3. ResNet50 i R 7E & $ 4 i Tl
3.1. BMBR BB MRt AREAHE

AW AL AR G RS T 3 BRI RESE R BE MR AN[E MRI 3 Rk A R B R A F . T1
J7 0 3 B T LG AR 4544, T2 Fp 51 T e i AR B A 15 8., Flair J52 41 FH T W 803 A2 A JE @ 1 e, TICE
F7 50 T W45 e g oA s 0o, 65 ) 8 5 A e PR R

% 2 firzs Flair BUE, 1€ T2 FREMHI G R =15 5 (A AR ), AT L2153 106 6 VR AT A
INTE R TE). Flair 5515 T2 FEAIAILL,  BEAR U7 Hh 2 0o 7 o S 15 0 375 BT PO 28 00 7 e X3

1E T1 BGRR[0 S B0 i L, 75— Y0 N 5 E R RIR B IEAR DG . W& 3 R

T1CE JP AR 1EM MR ZHiAE MUEAT & 270 (AR, iy b+, @i Son il +5,
iR A T LR AR PR AL, 3E— 20 7 e 1 000, 468 ) R 5 e 1 3 7 (. 3t S SR A ) <
4 FlRe

T2 #id K TR MK TE (3T 7R EUS . F T2 InBUE mT LR 75 A48 B A7 I K i R A it
T2 InBUGAERGE PR Ta B B SRR . WlE 5 iR,
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Figure 2. Flair image

& 2. Flair B

Figure 3. T1 image
3. T1 B

Figure 4. TLCE image
[ 4. TICE El%
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Figure 5. T2 image
& 5. T2 Elf%

FEFAFE MRl BEMG i B G R RAE, i 50 8 =8 B AR Wit A% b A (S R R ) AR 9 DL L4 1E A
ResNet HHEATALFE

3.2. PR B R B B S

AL LA AR TR S K (Flair), T1OIALHU ELEE(TL), T1 hiAUGE S5 (TACE), T2 AnA(T2) DY F s
HB MRI UG B 70 5

INPUT
CSTTT T T T TS ro oo T T N ro T T T T T T T N ISTTT T T T TS
\ T
STACE0 (3,224,040 { COETYI'%;’L%"Q | | MAXPOOL:3*3,/72 | | (64,56,56) |
\ / ~ > s ~ ~ \ /

STACE1 [BTNK1:64, 56, 64,1] [ (256, 56, 56) ] [BTNK2:256, 56] [ (256, 56, 56) ] [BTNK2:256, 56] [ (256, 56, 56) ]

STACE2 @TNK]QSG, 56,128,9[ (512,28, 28) ][BTNKZ:S]Z, 28][ (512,28, 28) j[BTNK2:512, 23)[ (512,28, 28) j

@TNKI:SIQ, 28, 256,9 [ (1024, 14, 14) j [BTNK2:1024, 14) [ (1024, 14, 14) ] [BTNK2:1024, 14] [ (1024, 14, 14) j
I

STACE3 ¢

[BTNK2:1024, 14j [ (1024, 14, 14) j [BTNKZ:]OM, 14) ( (1024, 14, 14) j (BTNK2:1024, 14) ( (1024, 14, 14) j

@TNK1:1024,I4,512,2)[ (2048, 7,7) j[BTNKZ:ZOZlSJj[ (2048,7,7) j[BTNK2:2048,7j( (2048,7, 7) J

OUTPUT

Figure 6. Detection of methyltransferase marker in glioma based on ResNet
[E 6. £T ResNet iR 58 BR £ 45 AR A4

STACE4

YR
N
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o, ERREEAE, S F PR A B T R A ) B R B Test DL AL
rsna-miccai-brain-tumor-radiogenomic-classification-privateleaderboard # 54 . Test a4 2K H 300 £ ik
R B R B A5, RIS RGO BB W EHR . BEbRasdt 4 25, BRI IR
FeWRE (Flair), T1ANBLHUN LEEE(TL), T1ANBGERZ)S(TICE), T2 IAL(T2)PUA I E MRI E{Z .

HR, #H A TICE 1) MRI BHR . i@ SO BRI S A w4 B ARSI, G T 13—
e S R AR B S R AT TIAL B

B, KHE TL BRI, T2 BRAERRE S, R PO Ao 45 R B %\ 3 ResNet50 £, 2234
K 6 4bF, 40T 1024 x 1000 [ FC /Z(Fully Connected, 4:i%4%)2), 1# 4 BN (Batch Normalization, %
P53 — 40 T 7) IR B SR s SS08 E , Foe VISRt #2[4] [15], 24 H softmax ek £ i 1000 285
B HE A

BeJ5, it ResNet50 A5EAL e e ) 280 fixi s 5 88 25 D] ) O6-F R OFE-DNA H R bR 5

FT ResNet fixi i /53 98 H 56 56 AL Bl 5 A FL AR LD 3 st R BN BUS . Bt b H SR H %R
A T TR R A, AT EE RS SR, SR UG A O S P AL A A ) 48 0 N
(1) MG AT H OB P 0 AT o ST [0 o) ) 7 1 25 0 28 D 88 B TR 3R A7 UG 0 T RN G it 8 A (1) T
Y Zrtar i, BE J In#k B 45 2 L DICOM %4 , 20X DICOM Hf 1 £ 74 4k il B 20 - Al Y| 25 S 0 Mt s
FIRRBAY, Jmi QR R, T EE1E, AT . 3T RXT BIR RT3 ois B USRS L A9 A s ]
ME, 5 T 8 FH A 1 R RS A T K

4. SRR SHR
4.1. BHRER K SLWIFE

S KR K U5 T Predict the status of a genetic biomarker important for brain cancer treatment. €135
B R dicom MG, WAEE R K (Flair), T1 BUH LLRE(TL), T1 INBGE RS (TLCE), T2 i
RL(T2) DU R 365 MRI 1%, Bt & (1 5K/ A 136.85 GB, $iti 5525740 A 95% [ Il 1 55 A1 5% (14 ik 4
SIS FIT F P 19 A A B A4 v o e R A 0 )oK B 3000 44 52 T3 T8 75 1 i ek 88 PR 75 2 AR AR 2R 2031 )
B T iR B S 5 3 N F ResNet50 AR AY b, 152 HUMA SCH0Hs 5 1 a4 AU B AE T I I 2R R . SRR A
python ¥F1% FiE4T, 44 Intel® Core™ i7 Standard Voltage Processors i7-12650H, 10 #%; #% 0o 4i%. 2.30
GHz; PI{7: 16 GB DDR5; fF: RTX 3050; 64 fii Windows #:1F &4t .

4.2. ZGERIH

A SEB R H ResNet50 AR HEAT 73 HE IR 2 I E G S0, v l4eid 10 . 20 %, 50 %, 100 &0
(U 2) 55 13 BAH R ) S a0 45 o ASIZEG 285 S a] Jn oy iR 2 IR E S AGFR /D 1 St Hdl ik /b DL e S
B0 22 M BB B2 2Rk 5 06 B2 IR ) R, AT RUAT R R TE A RSB . IR AT SR 00 15 21
(10 S8 445 TR S s i o 88 V1) 1 UG R B R A e 2Rl 28, 24 7E 10 4> epoch YIIZRSE 45 R mT 4, Hdls
(K B2 B epoch N3G INAE A 0.407 342 = F 0.578, TMAERTEE 4 /> epoch BIRLE Hi i R I iH
b M 0.98 Y/ A 0.82, RN, 4 A epoch B IZMWTRA. 247E 20 4> epoch YIIZREE H I %,
BE% epoch LA N5 o< M 0.98 HF74E T[4 5 0.436, HERGRAELS 8 > epoch AL _F T+51] 0.578,
HRES: L2 0.784, 47E 50 4> epoch YIZREEHIIZR, TEZE 10 4 epoch AL HERR % IRIE 1T, WEREH
B, 7E55 30 4 epoch AL FFAAUSEL, 1R AERT 30 4> epoch #5753 Jel /N Ea 34, 1 5 2T T A,
WSIOE B R, B S U T 0.824; 5 2 AEX A4 2k 2 2 it 5 epoch NI & D R TR, e
N Z 0.309. 247F 100 4 epoch YIIZREE Il 25, M 0~30 4> epoch A5 75 iR 5 s M 0.521 E 7+ 0.805,
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BORBONWIE, 7 30 4 epoch A2 J5 (KIHERR R I BLZE 18 BT, HAAERIL T 70 4> epoch I IF4R1KL
S, BAER A ELE 0.835; HURFMAMAERT 30 1 epoch EIH /NI HA, 2R EHT 40 4
epoch JEiZ i1 Aa, WSGEEERIR, AU ST 0.268.

FEMRAE T 87 MAEA TE O 3 T FIR I 255 T 15 2 ResNet50 &7 W 2R A, 4t R an
% 2.

Table 2. Experimental results of 100 epoch test sets
2 2. 100 4 epoch i ERYSRIELE R

HEZBBMGMT)E
Fs BraTS211D
10% 20% 50 % 100 %
0 1 0.984496 1.000000 0.9612240 0.968992
1 13 0.914729 0.992248 0.852713 0.829457
2 15 1.000000 0.967105 0.855263 0.851974
3 27 0.983553 0.990132 0.835526 0.806184
4 37 0.992248 1.000000 0.868217 0.914729
82 826 0.862500 0.987500 0.712500 0.850000
83 829 0.407407 1.000000 0.703704 0.829638
84 833 0.578125 0.979167 0.552083 0.968992
85 997 0.805556 0.944444 0.500000 0.829457
86 1006 0.806452 1.000000 0.822581 0.851974

2 2 Wty BraTS211D NilitE, I IEAE AL BE(MGMT){E 26 7B 20 ok ot 8 v 1y PR A5G IR 25 () HETff
o R ZHLIATEH 10~50 FIZGRECD, #EMEATE, ML 2 ok, RS4RI
BraTS211D Wi £E {8 H] Resnet50 #7447 I i th 45 R AERA S AAE 0.8 B L, A =5Kkp B EHR T
M HERZRAE 0.78 £ 0.1 73h. Z5HEEBHIIET ResNet50 FrI5k 7 [ 48 A6 Y (1)1 15 2 =] N 4% Be A R AG Il
MGMT(06-F % S IZ-DNA HIILHE R EE——MGMT 3 [A] FH 3 (b AN A2 o e Fi 98 = B2 f) AR ML, R 2K
R AMARAGTRTT PP TESE ROIRAS, R SR VAT Hh 1 B B AR s A b A IR S TR B e A 25 B
5. &G

A SCHE T ResNet50 7 7 I £ 155 784 SR 45 5 vy 20 10 8 i i 88 MIRI PR v S S A TG (MG MIT ) A U
o ARSCRAERA A ST A Rk, 4y B T R MR BRI AR FE 6l S e 1 A (Flair) s T1 BT e
FE(TL), T1 MBUER IS (TLCE), T2 IiA(T2)PUF i DICOM EIE o ASCAAE N i i MRI Rl £+ 5% |
IR T ASCITVE A 8O, FEARTE TG AN B VA AT 25 TR . 7RSS 2 TAEH, #418F ResNet50
W28 B SKA R 3D UG EE, X RS 2 i AN PE PP A AR 55 AT 254K, T E— D3R T I R
JF IR A A B (MGMT) 5 B AR W bs 38 R RS 1

SR ResNet50 bk 22 1148 I 26 7E 32 I I I8 R R 3 AL B (MG M) 22 2 A W b 26 (0 A ) g Pl 4 Ad B2 45
AR T R R, I BRI RS E 0.8 AL, (HRYSRIIIN B AT AR A e SR R W b
AL SCHFRIX — ) . ResNet50 4% 2% >) 75 B B0 MG AR, (H 246K 22 2 UG B a ke = A3 R B
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PRiE HECREA IR, 1 ResNet50 F A T4 B ARiL BUAR PR IE R 2175 21, ResNet50 F A 1 5¢ i i R AH X
{7 5 H ALY A2 AL RE L85 o PRI AIC T R B IR AT e P B A e B, A SR AR E B SR AN 58
E GO N TS IR B % ), 7E ResNet50 EHG AL A R0 7t oh B B2 .

SE

(1]

(2]

(3]
(4]

(5]
(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]
[14]
[15]
[16]

[17]

Fidh, REFH, KOk, BEME, G, R WIREE MRl SORRHMERMEE L] hEBERER AR E
2021, 29(5): 519-524.

TR, BERCUR, MRREE, RAPE, XSHUR, WA, SRR SRR PR SR T R L] B
4%, 2021, 38(8): 1048-1052.

R, AR, KR BhA S BOARE S R MRI 53103 b E EIG R 2ER, 2022, 27(3): 873-884.
MREAS:, iPH, B, EAE, R4, 7% BWEE S 5B BB 2020 fE4RR]. - EERE RS
ik, 2021, 26(3): 475-486.

BUK, B, HET =454 DenseNet (MK MRI 23 #1[]. F 7 BERFR2E 24K, 2018, 38(6): 661-668.
MRete, %, S, A, FhVEE, I, & IREKE R IP G o 1000 S =4k B 7R Th R X R PUR
ARAPIR ] 63K 2R (E ), 2019, 51(3): 530-535.

Hossain, B., Hasan Sazzad Igbal, S.M., Islam, M., Akhtar, N. and Sarker, 1.H. (2022) Transfer Learning with
Fine-Tuned Deep CNN ResNet50 Model for Classifying COVID-19 from Chest X-Ray Images. Informatics in Medi-
cine Unlocked, 30, Article ID: 100916. https://doi.org/10.1016/j.imu.2022.100916

XUF], A, MRk, 2208, sk, skEE, %5 35T ResNet50 VRS2 MM 506 # BB P[], 16K
J 2 4 &, 2021, 40(12): 2350-2355.

Wu, W., Li, J., Ye, J., Wang, Q., Zhang, W. and Xu, S. (2021) Differentiation of Glioma Mimicking Encephalitis and

Encephalitis Using Multiparametric MR-Based Deep Learning. Frontiers in Oncology, 11, Article ID: 639062.
https://doi.org/10.3389/fonc.2021.639062

Bolhassani, M. (2021) Transfer Learning Approach to Classify the X-Ray Image That Corresponds to Corona Disease
Using ResNet50 pretrained by ChexNet.

Alghamdi, H.S., Amoudi, G., Elhag, S., Saeedi, K. and Nasser, J. (2020) Deep Learning Approaches for Detecting
COVID-19 from Chest X-Ray Images: A Survey. JMIR Preprints, Article ID: 26506.
https://doi.org/10.2196/preprints.26506

Luetkens, J.A., Nowak, S., Mesropyan, N., Block, W., Praktiknjo, M., Chang, J., et al. (2022) Deep Learning Supports
the Differentiation of Alcoholic and Other-than-Alcoholic Cirrhosis Based on MRI. Scientific Reports, 12, Article No.
8297. https://doi.org/10.1038/s41598-022-12410-2

Zhang, B.W. and Han, B. (2021) Simultaneous Bilateral Distinct Parotid Tumors: A Case Report. West China Journal
of Stomatology, 39, 612-615.

Wang, S.L., Gao, Y.X., Zhang, H.W., Yang, H.-B., Li, H., Li, Y., et al. (2022) Clinical Analysis of 30 Cases of Basal
Ganglia Germinoma in Children. Journal of Peking University (Health Sciences), 54, 222-226.

TRERAE, TR, %4gE, s, FEK, Gk, & T =40 KM WA R B2 i), o E TR,
2019, 14(3): 18-21.

Yin, Y., Li, H, Yang, C., Zhang, M., Huang, X., Li, M., et al. (2022) Detection of DNA Methylation of HYAL2 Gene
for Differentiating Malignant from Benign Thyroid Tumors. Journal of Southern Medical University, 42, 123-129.
Y, 20, RN, WERME, Raid, By, & O6- A LIEMS-DNA B FE RS BE7E v I 039 3k I FL I R
EX[I]. HFEZ, 2012, 21(14): 35-37.

DOI: 10.12677/acm.2022.1291264 8764 Il R 125 23k i


https://doi.org/10.12677/acm.2022.1291264
https://doi.org/10.1016/j.imu.2022.100916
https://doi.org/10.3389/fonc.2021.639062
https://doi.org/10.2196/preprints.26506
https://doi.org/10.1038/s41598-022-12410-2

	基于ResNet50的脑胶质瘤甲基转移酶生物标志检测
	摘  要
	关键词
	Glioma Methyltransferase Biogenetic Markers Detection Based on ResNet50
	Abstract
	Keywords
	1. 引言
	2. ResNet模型
	2.1. ResNet残差网络
	2.2. ResNet模型
	2.3. ResNet50

	3. ResNet50脑胶质瘤生物标志预测
	3.1. 脑胶质瘤生物遗传标志特征
	3.2. 脑胶质瘤甲基转移酶标志检测

	4. 实验分析
	4.1. 数据集及实验环境
	4.2. 结果分析

	5. 结语
	参考文献

