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 E:HHN KAZLAHECROBZBARFTHREMR TR EE R 2(DDR2) | £ R B/ 5 R KR &
G H 11(STKID AKX .94 CRC 2 Z A AL HGTMMAL, FHiE #HIB 201957 A £ 2021 % 7
AEZREZREEFT RKET6 10246 CRCEZFHEAFR S L KER TP ERGBUARIREFALAEAALR
AR, RAFEH % KT E PCR(GPCR) A7 %9 4Lk #o ) CRC & % % 40 22 fo 9% & A 22 F DDR2,.STK11 mR-
NA & ik KP4 DDR2.STK11 & & %3k, % A Pearson #8% 5 # CRC % % /% 2122 + DDR2 mRNA & ik K -F
5 STK11 mRNA & AK-F a8 X M, WERFIEK®BEHIE CRC 4 BAR ¥ DDR2,STK11 & & &k £
#. KA Kaplan-Meier £ H M X # T EAIM., KA SR E Cox MM CRCEFH KRG THHmE L,
R LEFmamAnn,CRC &£HE4M 2+ DDR2 mRNA & & K-FH# & ,STK11 mRNA & ik K P ik, £ 7%
BA G FESLGY) P<0.05), 5/ FMAEAMIL,CRC B4EMAE ¥ DDR2 Fa k&M EH45,STKIL &
GREMERER, 2FHH %t FENL(H P<0.05), Pearson % 2R 2 7,CRC & FmmF
DDR2 mRNA % ik K-F L5 STKI1 mRNA £#&KFZ ALK G=—0.679,P<<0.05), TNM 5 # [l # . A #H &
HHBYCRC B BAR T DDR2 ZEARAMEERSHNGT INM o ~I B A AhCEHEBEL. A
STKIl O kA MEESHIEKT TNM>H [ ~ [ . A S 28 8%, £F 3 H %45 EFL(P<0.05),
102 4] CRC B % 3 ¥ A4 %4 58.82%(60/102);DDR2 B & & kAl CRC 8% 3 F LA KR H 45.711%
(32/70) /& T DDR2 & & & A At % &89 87.50%(28/32), @ STK11 Ak & % 3 F 4 A A F 4 86.84%
(33/38).% T STKI11 MM & &89 42.19%(27/64) . £ F 3 A %t 5 & L (35 P<<0.05), Kaplan-Meier & & #
EOMERE T, HMLRF DDR2 A AL MM CRC B2 AFWMLD T DDR2 & & &k MK CRC &%
(log-rank X*=15.021,P<C0. 001), &4 2% STK1l & & £ MK CRC & F M A A WL ST STKLL A&
CRC % # (log-rank X*=17.151,P<C0.001), %3 A% Cox @A # 4% 2+,DDR2 & @ &k MK 2 CRC &
H T8 A A E(P<<0.05),% STKI11 & & k&2 CRC &H R4 EE(P<<0.05, £ CRC
BHEFEME P DDR2 B KA MR FH,STKI1 & Lk MHEFERIK,DDR2.STKI1 o i35 B4k
RIRIBAFIER X, A AW IFE CRCEBEHFREAAZLEROMNBIFEY.
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Analysis of DDR2,STK11 expression in colorectal cancer and their clinical prognostic value”
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Abstract: Objective To investigate the expression of discoidin domain receptor 2 (DDR2) and serine/
threonine kinases 11 (STK11) in colorectal cancer (CRC) tissues, and to analyze their prognostic value for
CRC patients. Methods A total of 102 CRC patients who underwent radical surgery in the hospital from July
2019 to July 2021 were selected as study subjects, and the cancerous tissues and para-carcinoma tissues ob-
tained during the operation were collected as tissue specimens. Real-time quantitative PCR (qPCR) and immu-

nohistochemistry were employed to detect DDR2 and STK11 mRNA expression levels,as well as DDR2 and
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STKI11 protein expression,in both cancerous tissues and para-carcinoma tissues of CRC patients. Pearson cor-
relation analysis was performed to assess the correlation between DDR2 mRNA expression levels and STK11
mRNA expression levels in tumor tissues of CRC patients. The differential expression of DDR2 and STK11
proteins in patients with different clinical pathological features of CRC were compared. Kaplan-Meier curves
were used for survival analysis. Multivariate Cox regression analysis were applied to investigate the factors af-
fecting the prognosis of CRC. Results Compared with para-carcinoma tissues,the expression levels of DDR2
mRNA in CRC cancer tissues were higher, while STK11 mRNA were lower, with statistically significant
differences (P <C0. 05). Compared with adjacent tissues,the positivity rate of DDR2 in CRC cancer tissues was
higher, while the positivity rate of STK11 was lower, with statistically significant differences (P <Z0. 05).
Pearson correlation analysis results showed that the expression of DDR2 mRNA was negatively correlated
with STK11 mRNA in CRC cancer tissue (r =-—0. 679, P <{0. 05). The positive rates of DDR2 of CRC pa-
tients with TNM stage [ll ,and with lymph node metastasis were respectively higher than those of CRC pa-
tients with TNM stage [ — [l and without lymph node metastasis,while the positive rates of STK11 were re-
spectively lower than those of CRC patients with TNM stage I — Il and without lymph node metastasis, with
statistically significant differences (P <C0. 05). The 3-year overall survival rate among 102 CRC patients was
58.82% (60/102). The 3-year overall survival rate of DDR2-positive CRC patients was 45.71% (32/70),
which was lower than 87.50% (28/32) of DDR2-negative patients, while the 3-year overall survival rate of
STK11-positive patients was 86. 84 % (33/38), which was higher than 42. 19% (27/64) of STK11-negative
patients, with statistically significant differences (P <{0. 05). Kaplan-Meier survival curve analysis revealed
that CRC patients with DDR2-negative tumor tissue demonstrated superior prognosis compared to those with
DDR2-positive tumor tissue (log-rank X*=15. 021, P <C0. 001) , while STK11-positive CRC patients had a bet-
ter prognosis than STK11-negative patients (log-rank X*=17.151,P<C0. 001). Multivariate Cox regression a-
nalysis results showed that DDR2 positivity was a risk factor for death of CRC patients (P <C0. 05), while
STKI11 positivity was a protective factor for death of CRC patient (P<Z0. 05). Conclusion The increased ex-
pression of DDR2 and decreased expression of STK11 in CRC are associated with adverse clinical and patho-
logical features,and are potential new tumor markers for evaluating CRC prognosis. The cancerous tissues of
CRC patients are with higher DDR2 protein expression rate and lower STK11 protein expression rate, mean-
while both DDR2 and STK11 correlate with clinical pathological characteristics,and they are potential tumor
markers for assessing postoperative survival outcome in CRC patients.
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1.2 FikE

1.2.1 DDR2.STK11 mRNA FEik/K MM U
A B3 B L SR 55 Al S (IR B IR L 2 4 > 5
cm) 452 100 mg, HF & T % & WF ek 0 S L R TR-
Izol IEHEHUZH 21 RNA, W qRT-PCR A F| & (H A
TAKARA A #], %5 :RROA7TA) ¥ RNA ¥ 5 N H
# RNA(cDNA), R AR F : SYBR Mix 10 gL, iE 1]
R 5IH4 0.5 pL.cDNA 1 pL Fl DEPC /K 8 pL,
RS FEF 94 CHZASME 5 min,94 C A8k 30 s.62 °C
Bk 30 .70 C #EfH 40 s,40 ¥ . SYBR Green
Master Mix IF] & (525 :SY1020) W B b R R K=
vHEl. L GAPDH HINZ R 272 #5115 DDR2,
STK11 mRNA Rk KF-. 514 At 50 Kk — A4
YN A B3 IE & . DDR2 JE A IE [ 5] 8 % 1. 5'-
GTCTGGCTGTAGCACCCTG-3', [ 514541 .5 -
GCAGCACATCGAAGAGAAACT-3"; STK11 % A
Em S FES 5 - TCTGCGTTTCTTGAACCTA-
AGC-3", I 17 5] 9 ¥ 51 . 5'-CAGGCGATTATAG-
GAGATGTCCA-3'; GAPDH iF | 3| ¥ J¥ %1 . 5'-
CATTTGGTGCCAAGAATGGGA-3". & In 5| ¥ J¥
5 :5'-AGGCTCCGAAGCTCATTGC-3',

1.2.2 DDR2.STKI11 #HEZXKEW REH®E WL
P8 A ARk T AT ARG I L K R AL 2R 9 55 41 2L Y0 R I
KA B #AE R 5 R 3 %0 3 A Ak A BH B P TR P 0 R
¥y W, ¥k 47 — $i DDR2 ( Abcam 7 &), % 5.
ab63337) \STK11(Abcam /~ #l, 585 :ab138386)4 C

DDR2

STK11

R, THIEIRIEE 2 h, & BRI (DAB) B @,
IAREEY AR K AWK B R G .88k f7 W gg, 7
1o A3 B LT B AL R B 3 S LB IR R AT I
H IO, R S AR AR IR T 01,2 435 fF g
B3 EI<<25% .>25% ~50% . >50 %MK IKIFE R 0.1.2
gr. BULE 2 DR, SR 0~1 R E
A BN TR 2~4 4y RoR B £k A,

1.3 Bys RABIESEIT2E &M X CRC
B AT AR 5 BT, BTN S AL R AR R A L CT 8§
MRI & 52 18 - ki £, 3SAABEYT 1 kL HEBET 3
A, i aREDT ] CRC B & & BT (5 A6 T2 R
R RFET-B ) . BT S8 CRC BA LT 0 #k =
2024 £ 8 A,

1.4 SEitephb3 R SPSS26. 0 48 i #4474
W, FEIERSHMIT TR £ Row,2 40
FEBCR A ST FEAR ¢ K3, 4000 Rk DL B sk i 4y
RN L2 A LR X7 K. R Pearson 56
30T CRC & H 41 4Uh DDR2 mRNA £ ik K ¥ 5
STK11 mRNA # ik K ¥ AH X . R H Kaplan-
Meier A fF ML 1T 1708, R Z K&K Cox [
F5r 87 CRC BEARJFIT- M mFE FE ., L P<<0.05
REFAB G IR L,

2 % ES

2.1 CRC £ 4 84U 52 41 2414 DDR2,STK11

7 mRNA I A RIREN R CRC BEHFEAH
DDR2 mRNA 35 /KF 1 DDR2 & (1 % ik FH M R &
TS5 441, STK11 mRNA FA/KFEH STK11 EH
FRRHERM P SAL . ZR WA SR8 L
P<C0.05) ., WHE 1.% 1,
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*1 CRC EHBALMBEHL 1 DDR2.STK11 RIXFEREE B[z £s Hn(%)]

HH n DDR2 mRNA DDR2 & H 4 34 F STK11 mRNA STK11 & H 1k FH

TR 102 2.8140.76 70(68. 63) 0.7940.17 38(37.26)

5 4 102 0.8340.22 6(5.88) 3.1240.61 91(89. 22)

t/X? 25. 274 149. 029 —37.161 117.710

P <0. 05 <20. 05 <0. 05 <0. 05

2.2 CRC B #EH 2% DDR2 mRNA Fik K ¥ 5
STK11 mRNA £ ikKF ) K481 Pearson
KA 4 R W oR, CRC B #4141t DDR2 mRNA
FiE K FEH STKI1I mRNA ik Kk F 2 i 40 ¢

DDR2.STK11 & R B HAH LLE  TNM 403 1 .
HME L CRC B HEA L+ DDR2 & H & ik H
PER T TNM 4330 T ~ 1131, Jo ik 1 25 55 # i
H LT STK11 & [ & 356 B % R 4 5K T TNM 4 #)

(r=-—0.679,P<0.05), I~ e a g iE. Z2RYa5itvE X
2.3 AIA G R A8 BLRRAE B9 CRC B H 21 (B P<<0.05)., Wk 2,
F2 AEKEFKKFEHFMERN CRC BHEEAL P DDR2,STK11 EAREFER L2 (%) ]
DDR2 # H ik STK11 & 1353k
I P55 B n
PR X? p PR X P
R 1.137 0. 286 0.097 0.756
<60 % 41 26(63. 42) 16(39.02)
=60 % 61 44(72.13) 22(36.07)
TE 51 1.936 0.164 1.142 0.285
L 63 46(73.02) 21(33.33)
kS 39 24(61.54) 17(43.59
I B2 Y 0.023 0.881 0.386 0.535
it o 66 15(68.18) 26(39.39)
M B H A 36 25(69. 44) 12(33.33)
it 96 0.168 0. 682 0.334 0.563
78 60 42(70.00) 21(35.00)
B 42 28(66.67) 17(40. 48)
Jif 96 o3 A AR L 2.358 0.125 2.541 0.111
(L L 57 36(63.16) 25(43.86)
fies3 1k 45 34(75.56) 13(28.89)
TNM 431 6.943 0. 008 7.979 0. 005
I ~14 63 38(60.32) 30(47.62)
1M 4 39 32(82.05) 8(20.51)
A o2 5.495 0.019 8. 800 0.003
f 37 30(81.08) 7(18.92)
¥ 65 40(61. 54) 31(47.69)
2.4 F#HZ00 DDR2.STK11 B HEE S CRC BE BHEMAEAFAML S T DDR2 & H &k M8 (log-
RFEEAFERER  BREMVISEH.102 ]l CRC# rank X" =15.021,P<C0.001), WK 2A, STKI11 %

R e R 5 e A2 S SO BE T A 42 B, AR S 60
3,3 4F B AEAF RN 58.82%6(60/102), DDR2 & H %
IKBHME CRC B 3 A B AAF R K 45, 71%(32/70)
. F DDR2 & [ ik HE B H1) 87.50%(28/32) ,
SAGIT ¥ E X (P<C0.05), Kaplan-Meier 4 £7 fi
LM g B BoR 4L 40T DDR2 & 1 £k CRC

A MR 3 AF B AEfE % 86. 84 %6 (33/38) . 1
F STK11 HEARKAEERFER 42.19%(27/64) , %
SAHG I E X (P<0.05), Kaplan-Meier 42 /7 il
Lo s R B, Al 2ih STK11 & [ RSB H
CRC BHE M AEAMLE T STK1 HEARK A RS
(log-rank X*=17.151,P<C0.001), WK 2B,
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2.5 MPHZEMZEZHEZE Cox [MIH4HT CRC BE ARG
T % L CRC B E ARG ETEE R (B
T-=1, 447 =0) A4 77 isF 18] Ay PR A% L LA R o A
fEF DDR2.STK11 & [13R 5 0 H 22 &, TR
Cox FIHZHr. W 3, XTHHEER Cox [B1IH 41 22

100
g; 80'
B 40
ﬁ DDR2ZE H &Kk
B _ mn
A
201 ... e
0 T T 1
0 12 24 36
A g (B)

H::A Jy DDR2 #1;B iy STK11 &1 .

A G E R LR bRk — 2 T Z2 I E Cox A
SHT .45 R . DDR2 1 Rk AP & CRC 4oL
TZHYfERE R 28 (P <C0. 05) .1 STK11 2 (1 & 15 BH 2
CRC BELT- MR ZR(P<<0.05), WK 4,

£ 80
ﬁ o4 T
# 4 STKMEBRIA
B — Pt
207 BatE
0 T T 1
0 12 24 36
B FFiE) ()

& 2 JEHALAH DDR2.STK11 BEARZE CRCEZERFEGFXEN K-M 4k

x3 BEZE Cox MEANH CRC EZRBETHZMEE

A= T A B SE Wald X* P HR HR 1 95%CI

P53 Bk=1,&k=0 0.134 0.109 1.511 0.281 1.143 0.923~1.416
AR =60 % =1,<60 % =0 0.115 0.093 1.529 0.275 1. 122 0.935~1. 346
¥ F 2% A MR =1, FR e S b =0 0.106 0.093 1.299 0. 341 1.112 0.927~1.334
Jib 968 7 il =1, AW =0 0.130 0.125 1.082 0. 447 1.139 0.891~1. 455
oy AR o fe=1,m . . ok=0 0.121 0. 095 1.622 0.267 1.129 0.937~1. 360
N SR fH=1.J=0 0.133 0.102 1.700 0. 240 1. 142 0.935~1.395
TNM 731 Mm=1.1~MIH=o0 0.161 0.093 2.997 0.101 1.175 0.979~1.410
DDR2 % ik M =1,FAtE=0 0.317 0.116 7.468  <<0.001 1.373 1.094~1. 724
STK11 H &Rk fAdE=1.Ft=0 0.288 0.104 7.669  <<0.001 0.750 0.612~0.919

x4 ZEZE Cox @A CRCEERFERTHEMEZE

& B SE Wald X* P HR HR 1§ 95%CI
DDR2 # %k 0.325 0.123 6.982 <20.001 1. 384 1.088~1.761
STK11 &EH £k 0.279 0.104 7.197 <0. 001 0.757 0.617~0.928
3 i i HUEDE ) ARWFSE T, CRC B #9841 4% DDR2 mR-

H A R L XF CRC #3515 15 O 19 000 K AH 56
TBIT T R TP R AR S E R E A R R A
BRPURE IR B & A i) TNM W 2 48 (HIG R &
B, A R TNM 43309 CRC #3475 Rl 2 B A [
I PR 25 )5 350 20k TNM 23 1 CRC 8B 3E AR5
PR A bR o S AR TSN R it — g O
TRAE I CRC BF WG M4 Fhr k. A Bh T35
FERIAIT .

DDR2 J& — Fft 37 {4 74 85 11 1% 22 R P 1y , HL B % 38
T VR A S T T A BRI R i L S 5 A0 ) G A L B I
Y A S R A L MR R L R AR L R
WY, WEgT A WA R TR 45 % R b DDR2
Feik bk, L RE 8 A i e i A B b i i B R R
S0 A2 PR A0 A 1 1R 28 RN B L R TR TE Y MR VR T

NA Fik/KF-F1 DDR2 8 H KB FHERHH B & T
i SR 4L, 5 BEAE A 58 th 7 CRC 4 40 fifi 2k 119 245 IR
A AR KBRS S RNA CEBPA-DT
AEfS 5 5 D40 A% B R 1 C 456 5 0T 240 M A %
Wi C M4 i 5 47 9 5 DDR2 mRNA Z [H] ()
MEAER 2 3 DDR2 ()% H %35, DDR2 i #f p-i#
I WG SR A EMT o 72, 5 80U 5%
Rt ARBESE . TNM 4030 T30 LA itk B 25 5% B 1)
B2t DDR2 & R IAHPESR 555 T TNM
ST~ e e s Bm A gl, PR, 3L
Ji# e v DDR2 A9 B 3G RE % L SUCSKAE B 1 Q1 Y
FEIR A e A0 M b A I - A R R K A% R A
TR 40 3 P A R e 3 AL 1 A A ) A B B
B4, DDR2 4 BE #5380 o 34075 O 5598 40 i rh 28 A 3
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B/SNATL Gl # , 0] 58-1 . 6- B B2 Bl . 34005 C WY
it o 412 11 96 200 60 T At ok R L 02 0 O 0 A 1 1R 28 NG
B, AWFsEh, DDR2 & 115 ¥ CRC B % 3
ERAEFRMT DDR2 EH R B CRC & .5
R 2 3 W 45 R — 8 L HR AL A 63 B
CRC B AR ERALE—EWRRME. 550,
DDR2 il i % & F Bl A BB R E AW RIE, 735
CRC BH MR e Jiom, 5 BB E A RELRF
WG BeAh A2 e B b & B DDR2 3 i 6 55
NFATcl-SOX2 E5W, MiE NEWFL 3P &m0 s R
A B, B TR R e X Y HEAE T 2
() 238 L 1G5 9 40 M X PR T IR P, R EUR A A
MR

STK11 X #N LKB1, H AE % # #k 1k AMP 3 1k
)2 G . 2 5 08 OF = B e IR 7 19 7= 4E LB L R
BRIREI A A G R EAE R R E R S 4l A
W % 20 M 3 A b O R AR R, R R,
STKI11 143 X 1 i 3t 2k 1 58 7% fie 6% 412 o M 90 f oA 455
Hh G 23 0 2 4 G e 0 L R R 0 Y R
P A /I 20 i Ji Y 0 T AR 5T L CRC
BHRHA ] STKI1 mRNA 3k /K F#l STK11 &
F 2635 B R K T 57 41 40, 4278 STK11 i £k
T2 5 CRC W& 4., CRC H STKI11 (¥ 3 35 B2k
R ERP GG . PR ERV L, STKLL &K
FRTERY 19 5 4 AR 1Y J% & P sk 2k 3 B STK11 Kk
T TR R R BE K 32 KR OG- 2 R 2 R
it 1) I e A IXORE B AR T B O Y R Gk O A R
40 it b WL h B 40 R 2R 0 9, 53 CRC i 4 il
fRG Ab 55 R80T AR BFSE R, TNM 43 300 11300 L A ik e
GERERS B F R A b STKI1 MR [ 32 34 BH M 2 4% BIIK
T TNM 30 T~ 11 1. Jo bk o 25 56 5 /B 3. R
STK11 B35 T WAl E# CRC My H#ERE ., 43 Hr H AL
ARE R, LKBL 9 38 1K B 2% 58 42 35 i i 3 20 i b 2L
MR, ZLIR AE 0% A2 o MR 3R 45 v M2 1 I AR i A
b, IR H CD8 ™ T bk B 441 i 1) B 328 8 A0 sk o » 5 35
Jea R k3 T P ORE A MR R B L A LKBL 12k
115 BE A% Y0 e A0 v A S PR R e XY HE B
17, 38 0 A 93 20 B G €00 5 19 AT B Pk B+ i i g PR B
D, 3850 M R A Y 1R 2B R L RS BE Y. A BIFSE K-
M A A7 2643 B 45 R R L S 414U STKIL & 1 &
KB CRC B & WA i 4 s F STK11 & A &k
B 2 e n A T STK11 & [ i 22354 Bh T F i
CRC BEMAAE R . MR- B . LKBL K&k
1) B i RE ) LA Wl S BT B NR T I R UL R i R
AR, Tk AR AF R SR A fE R 4 2, LKB1 IR
IR AE % 10 ) A RE 41 41k CD3T CD8T Al CD3 ' CDS”
CD28 " T kL 40 fE (=1 9/ CD3 ™ CD8™ T 3k £ 4
O 7 M= O 1 1 VIR N T L e SR e = O
BEANRAEGFHET . AN, LKBL 235 T 7 3s

AMPK/1LC3 i % , 3% 58 JB% bt 968 40 i X A2 $51 4 7 1R i
Al 440 6 2 ) 200 B B DR R O AR A A ) B X Al
L P 453 40 5 ek 553 ML %) 2% 43 U P 5 1 i i 96 4 % £k
ST 250k . S8R E ARG . A5 Pearson
AHSE A B 45 S % B, CRC & 8 4 40 DDR2 mR-
NA Fih7K F 5 STK11 mRNA ik K F 2 7 41 %
(P<C0.05), HZ AN % Cox 1743 #r 45 3 /8, DDR2
EHFILAMERE CRC BERFIRT-MAERH R (P<
0.05), 1 STK11 & H Rk HMZE CRC BE ARG
TR R 2 (P <<0. 05) , #2785 DDR2 % 4 1 8 i
Pl STK11 & 0 238 5 ) e 42 iF b g i g . 7T fig
B HAELH A DDR2 3 #1E& AMPK {5 55 38 % 31
STK11 Wik, AR EN . DDR2 ) B # T Al
H58 AMPK {55145, 1 AMPK i B i 38 1% 7l 3 1
T SN FEAR STK11 By 3236 K20

Zi LTk, CRC B #4414 DDR2 mRNA #
KK A DDR2 85 (4 35 FHPE R T3 . STK11 mR-
NA 2 5 7K 5F FI STK11 # H % ik B P % K,
DDR2.,STK11 #7£ CRC W) % 4= Rk J v & % 5 2 )
ER . Kl CRC B3 4121 DDR2,STK11
F 23k A Bl 40 B IG IR 1A CRC & R 5 A f7 45
Ja. HARMFR WA EAR R, BT DDR2, STK11 7
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