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H OE.HM @ AWGEFFTEFE XYWL A HE (colorectal cancer, CRC) & H Mk B & # H A A WG HH .,
HH#—FHHEHHRGBENAGEEREE R, FiE AFRALX GEO I EH# TR K, % F GSE63596 ty %k %
X HATIE R . KA Agilent BB FI S K XA A 15 1 B #F B mRNA #7940, 27 240 & A LIMMA 4, #
TEZE, Gt F k&4 [Log2FCI>2, P <C0.05, & F A4 B 4 % 35 B 4 4 4 (weighted gene co-expression net-
work analysis, WGCNA) 7 % it H 5 CRCH B EH B x v X B A M EFMEA . K& glmnet, B4 £ F o E
AR A fEE KL HE A LASSO B E 2. LR BRMER, R Fiaf GSE63596 Bk ki F £ 7 447,
BARASONANZRHANRECE WA FRA LR, ZAH 102N EH KA TH, @t REF KB F cutreeDynamic 2
moduleEigengenes # H 44| R X, FhHMUER NP, £H52 15 M EH,ERLAMKREEMMESE drakgrey # 3 8 #
A5 (cor=0.64, P =0.01),#2 PPl W# G Rt d 8 A~ Hub £ &, FIH LASSO B A4 #. UK BRRAER, % E
Lambda £ % 0. 0407, #5 2 89 # & A KX % Riskscore = (0. 1454) * DGAT1 + (— 0. 0684) » GDPD3 + (0. 1404) *
PDZK1IP1+ (—0.1724) * PLA2G10, % ##$H 5 CRCHBH AW 4 MNER, T H CRC L & B MBTHWAR

RE5H,
XBRZEHEWN A REEES AP EEF
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Study on the genes related to lymph node metastasis in patients with stage [V colorectal cancer
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Abstract: Objective To explore the core genes related to lymph node metastasis in patients with stage [V
colorectal cancer (CRC) by bioinformatics methods, so as to provide clues for further exploration of potential
mechanisms related to metastasis.  Methods In this study, the chip of GSE63596 expression spectrum was
selected for follow-up study by searching the database GEO. The mRNA spectra of all 15 patients were analyzed
by the technique of Agilent microarray technique. LIMMA package was employed to operate for variance analy-

sis. The conditions of statistical filter were as follows: |Log2FC|>2, P <C0. 05. Weighted gene co-expression
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network analysis (WGCNA) was used to screen out the target genes associated with CRC lymph node metasta-
sis and construct prediction models. The software package glmnet was adopted to integrate the survival time,
survival status and gene expression data. And LASSO regression analysis was used to obtain the optimal mod-

el. Results The variance analysis of the chip of GSE63596 expression spectrum showed that 501 genes were

up-regulated in positive lymph node tumors, and 102 genes were down-regulated. By using the cutree Dynamic
and module Eigengenes functions in R language software, the cluster graph was drawn, in which after remo-
ving the influence of similar modules, a total of 15 modules were obtained. The results showed that the positivi-
ty of lymph nodes was significantly correlated with the drakgrey module (cor=0. 64, P =0. 01). Eight Hub
genes were selected after the construction of PPI network. LASSO regression analysis was used to obtain the
optimal model. The Lambda value was set as 0. 0407 and the model formula was Riskscore = (0. 1454) *
DGATI1+(—0.0684) * GDPD3+ (0. 1404) * PDZK1IP1+ (—0. 1724) * PLA2G10.

related to CRC metastasis are screened out. They can provide reference for the research on the occurrence, me-

Conclusion Four genes

tastasis and treatment of CRC.
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J& CRC & WG Mk £ 22—, BAkpisk. Xt
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1M s HE eI CRC 9 Ik I 45 5% 8 1) OB L ) 1 A B
i, X 29 T 33— 5% CRC ik B 45 5% B 41 6k AY i IR
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TCAEE R PELS B s CIV D Ik 2 450K 28 3847 40 A, OF
XoF Ji g kb ) PR e Gk AT I L Gl T — R A By
FARR IV I CRC 35 Ik 045 5% 7% A0 OC 1Y 4% .0 &
S IR 2D X B R AR DG B IS TEAIL TR A IR R AR AL R
1 FA&
L1 REEER PR LS A5 X GEO
$E % (https: //www. ncbi. nlm. nih. gov/geo/) # 47
K2 K &R o i 1A 19 45 “ colorectal cancer”, “CRC”,
“lymph node”, “metastasis” %, fx 2 % # GSE63596
IR i AT 5 2e 5T . GSE63596 s 4 % M
T GPL17077 *F- & 3CF A T 15 49 T P) B f4 IV 451
CRC (3 o 7 )R 5 o K 32 7s ik L 25 BRI L 8 4]y
WRELZEBAE . BBk 10 ) 2ok 5 ] 5 4 e Y5 FELAE 45~
80 & Z[al, R Agilent Sl B AR X r A 15 4 i
H B mRNA 3§ HE AT 70 #2257 0 Aok L LIMMA 44
HATIB . Gt F L AR | Log2FC | >2, P <
0.05,
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JnA 3 A 3 3% 58 I 2% 73 BT (weighted gene co-expres-
sion network analysis, WGCNA) J7 ki % H 5 CRC
Y U 45 7 % R DG i) 3 35 DXL A e T A A, 5t 0l
TR T B4 5 H B9 b5 #E 22 (standard deviation, SD) ,
SR T SD S /N 25 %0 1 38 P, 2B T B A i 38 A
FREAS B 5 38 4 32 28 3% 92 ¢ R Al Pearson AH G K B
AT YA FE R 2 1) AR DGR [ . - O 0 I 2% 4 Fh 4
R 43 B o 0 2 26 I A DR /I AR g 104 - 34 il Pk . R
¥ & JH B (topological overlap matrix, TOM) [ T
A B R ) D 48 2 P L Ol TR 3R R R A R i
P73 2 B PG e v AR T TOM 1 22 52 000 2 i
TP ESRRE L, N T i — Do i e, i+ 58
HURRIESE I (MEs) 19 25 57 M, 38 i Pearson £ 35 & ¥F
fili MEs 5 Ik U 4556 B8 B9 AH OGP, DLB e AH G RC B , i
P55 56 Bt B AH OC A B AR Ay bk 2 45 e R A B itk — 20
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STRING %4 & (https://string-db. org/) #1714 H-
HEBEAE (PPD 2387, M BRI A BEAE X RWEH.
[a] Ff T R AR LASSO [ U5 43 H7 4 57 356 5 B A8 4
R, logrank F A KM A 17087l i 4l =z
6] A A A7 25 57 AT T timeROC 2347 LA L 4 T ) 455 750
F16 VR B TR B 43 . LASSO [l I3 559K a8 A7 R AIF 1
£ R 10 £ 28 SUEGHIE, LA 437k R 8P 4L glm-
net, X F Kaplan-Meier fl1£k, P {H A1 95% & {5 X [a]
(CD WyfE K e (HR) i i logrank 2 % 1 #1258 & Cox
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F e 074 it i P Mo e i) 22 S R DAL, AR R AR N OF & TR
BB 8 Er 1D #5638 gene symbol, W & £ 4~
AN F Al — 4> gene symbol B}, B £ AN 8 41 X Wi 1
SEME . M Z 10 R H normalize. quantiles pR%T3E 4T
O A5 E A b 3, DL K 32 B K 43 87 Cprinciple compo-
nent analysis, PCA) §9 7 4b # . F X 5 40 70 &b £ 45
ST R 2 IR AT DA B AR A S O (UL T TAD 5
BRI Y A% N 38 S X L e R 25 BR T IS AT AR Ak
PCA EIH#EATIEAG (WL 1BUE 1C) . 25 B i 25 51
PR 501 A FE PR FE Ik L 45 BH P % b g vh Rk B,
TIANE 102 BRI T I, 28 5 3R A I (differ-
entially expressed genes, DEGs) B ELA&K 7 1 5% F & 1L
EICULIE 1D) PA R B2 43 B iy BB UL 18] 1) #E 47 7T #L
L.
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¥ drakgrey #EiB P DEGs $#2 U 3K, # @ PPT R %%
JE e 8 4 Hub 22K (WL 5B) .,

— 369 —



2022 4F AT R B2 2 g 2 4l 503 4
A
= I R A e
- | |
4 WGCNA M A 6900 5 i %
1 drakgrey B E KRB EEBHHEIHER

Gene MM R MM _pvalue GS R GS_pvalue logFC P. Value
AHCYL2 0.900110553 4. 84E-06 0.674112847 0.005852344 1.911684126 0.002705763
AKRI1B15 0.861645275 3.65E-05 0.6909267 0.004341642 2.560471294 0.001781106
AOC1 0.883723702 1. 25E-05 0.716653308 0.002645051 2.68600088 0.00099272
CACFD1 0. 84679896 6. 82E-05 0.764048222 0.000912699 1.030656588 0.000701196
CAPN5 0.939167758 2. 12E-07 0.660837343 0.007315777 1. 88781891 0.003494504
CCL28 0. 885478553 1. 13E-05 0. 728158829 0.002083407 2.255759914 0.000794651
CEACAMY7 0.938101161 2. 37E-07 0.690682892 0.004361069 3.728270113 0.001692817
CYP4F12 0.82041117 0.000179193 0.647374999 0.009079108 1.542107953 0.004763506
DENND2A 0.851750304 5. 58E-05 0.669103533 0.006374502 1.100293585 0.003992311
DGAT1 0. 85815074 4. 26 E-05 0.657428081 0.007734395 1.004312003 0.005221333
DOK4 0.883364031 1. 27E-05 0.759855141 0.001012199 1.481709673 0.000471546
ETHE1 0. 885764676 1. 12E-05 0.675355623 0.005728185 0.894357859 0.004433227
FXYD3 0.802251733 0.000319841 0.642114054 0.009852142 2.260369138 0.004707825
GDPD3 0.833392338 0.000113748 0. 806762898 0.000278515 2.052338256 8. 97E-05
GPRIN2 0.927906239 6.22E-07 0.805562492 0. 000289058 3.1746084 7.30E-05
HSD11B2 0.85717851 4. 44E-05 0.662155371 0.007158798 2.366822101 0.003227445
LIPH 0.8513781 5.67E-05 0. 744147517 0.00146593 3.398008981 0.000474774
LRATD1 0. 887589217 1. 01E-05 0.749275196 0.001302733 2.29003354 0.000464067
LRRC31 0.838020771 9. 58E-05 0.679473916 0.005331548 2.190524688 0.002340089
MAGEE1L —0.824742979 0.000154603 —0.671954546 0. 006073009 -0. 614392071 0.008255649
MAGI3 0.902399655 4. 19E-06 0.659381948 0.007492246 0. 886306405 0.005723607
MAPK3 0.832910611 0.00011576 0.718465724 0.002549342 1.047872122 0.001730543
MS4 A8 0.841494405 8. 40E-05 0.650773035 0.008605603 3.923591167 0.003770935
MYOI1A 0.8716744 2. 30E-05 0.800078186 0.00034147 3. 328531559 8. 71E-05
MYOI1D 0.866314534 2.96E-05 0.665120193 0.006815359 0. 846653686 0.005534523
NRARP 0.82318401 0.000163111 0.726461663 0.002159619 1.520529874 0.001017191
OR2A4 0.874592906 1. 99E-05 0.835265367 0.000106194 1.809792185 3. 70E-05
PDZD3 0.900216457 4. 81E-06 0. 745375915 0.001425411 3.056367202 0.000469778
PDZK1IP1 0.886325811 1. 08E-05 0.681374674 0.005155972 3.107002496 0.002106441
PI3 0. 884416066 1. 20E-05 0.676892802 0.005577503 2.836883837 0.002339924
PLLA2G10 0.944788894 1. 14E-07 0.732486329 0.001898811 3.151624604 0.000652125
PRRSL 0.8449277 7.35E-05 0.685697191 0.004773711 0.894657646 0.003759817
RAPGEFL1 0.90045055 4. 74E-06 0.674811239 0.005782313 1.762879363 0.002745602
SDR16C5 0. 840920389 8. 59E-05 0.659466153 0.007481946 2.8624802 0.003294995
SH3GLB2 0.830746744 0.000125165 0.742510133 0.001521379 0.976833301 0.001202203
SLLC37A3 0. 838326093 9.47E-05 0.685033411 0.004830905 0. 745552013 0.00494795
SLC44 A2 0. 888747025 9. 47E-06 0.649623444 0.008763577 0. 785457607 0. 007560785
STYKI1 0. 882002481 1. 37E-05 0.70631511 0.003247404 1.86913083 0.001410053
TMEM253 0.880243918 1. 50E-05 0.738917856 0.001648958 1.855152321 0. 000668772
TSPAN1 0. 898186996 5.45E-06 0.657546878 0.007719499 3.038756479 0.003392868
VILL 0.881233763 1. 42E-05 0.684651353 0.004864069 1. 386063493 0.002558562
VIPR1 0.837924501 9.62E-05 0.685692888 0.00477408 2.337523838 0.002028518
VSIG2 0. 880461336 1. 48E-05 0.706190894 0.003255253 3. 448932954 0.001209618
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PLA2G10), W& 6, #4 & 19 #5271 2 20 & Riskscore =
(0. 1454) * DGAT1 + (— 0. 0684) * GDPD3 +
(0.1404) * PDZK1IP1+(—0. 1724) * PLA2G10,
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