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[# ZE] BH TP RSB O (CMM) 2420 40 i 8 0 8 R R 12 ( CDK12) (B IS5 # 1
BALEFEE T 6( CMTMG) IRB SIHRSHETE X R, Fik  BBHIEE 2017 45 3 —2021 4 6 A =W H A
RBE B B BRBHIGA Y CMM B 122 BB R4, SR P S Be 20 400k 2 Y (0 R SE I 5 % 8 i PCR IEAI CMM B 3%
FEA L 5554040 CDK12 .CMTM6 % I3 Fll mRNA 263X ; Kaplan-Meier f1£843HT CDK12 ,CMTM6 25 /KX CMM H 3%
HEFF UG RS2 ; Cox [BIITFEHI 4T CMM B E TS MK E, &R CMM FE414! CDK12,CMTM6 BH 3R 4350
60.66% (74/122) .63.93% (78/122) , & THE S HLH N 6.56% (8/122) .8.20% (10/122) (x*/P=80.011/<0.001 .82.187/<
0.001) , CMM EHFHH LI+ CDKI2 ,CMTM6 mRNA #ik & T4 574140 (1/P = 40.967/<0.001 ,36.258/<0.001) , |l§

RATHHITA ~ B ¥ IR 22880 kL as 5 B 1 CMM B 35 i 41 41 CDK12 ,CMTM6 ZE 4 BHPE R & TG R 0 T ~
37 Pl A T JE U T 45 5 7% B % (CDK12.:x2/P = 11.285/<0.001 ,23.815/<0.001 ,12.915/<0.001 ; CMTM6 : x2/P =
21.295/<0.001,13.007/<0.001,7.275/0.007) , CDKI12 PHYEZH 3 4E A 7R Ky 64.86% (48/74) MK T BAMEH Y 91.67%
(44/48) (Log rank X2 =11.320,P<0.001) ; CMTM6 FA¥EZH CMM 3 3 4EAEAE3RN 66.67% (52/78) AR T BITELH 41y
90.91% (40/44) ( Log rank x> =11.580,P<0.001) . IR A~B B CDK12 FHHM: .CMTM6 FHM: 5200 CMM i35 Tl
S B ST fE RS R 2 [ HR(95%CT) = 1.665(1.145~2.421) (1.539(1.209~1.958) 1.391(1.139~1.699) ], #&it CMM
CDK12 ,CMTM6 £ [ FAPE SR N 3Rk 3 T, SR TA ~ B 1] Mg (228 ) O A5 56, & CMM &
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[ Abstract] Objective To study the expression of cyclin dependent kinase 12 (CDK12) and CKLF like MARVEL
transmembrane domain containing 6 (CMTMS6) in cutaneous malignant melanoma (CMM) tissues and their clinical parameters
and prognostic significance. Methods A total of 122 CMM patients treated in the Department of Dermatology, Baoji People' s
Hospital from March 2017 to June 2021 were selected. The expression of CDK12 and CMTMB6 in patients ' tissues was detec-
ted by immunohistochemical staining. Kaplan-Meier method was used to draw the survival curves of CMM patients in differ-
ent groups. Cox regression model was used to analyze the prognostic factors of CMM. Results The positive rates of CDK12
and CMTM6 in CMM cancer tissues were 60.66 % (74 / 122) and 63.93 % (78 / 122), which were higher than 6.56 % (8 /
122) and 8.20 % (10 / 122) in adjacent normal skin tissues (X*/P=80.011/<0.001, 82.187/<0.001). The expression levels of
CDK12 and CMTM6 mRNA in CMM cancer tissues were (3.12 + 0.56) and (2.25 = 0.42), which were higher than those in
adjacent normal skin tissues (0.83 + 0.26) and (0.75 + 0.18) (X°/P=40.967/<0.001, 36.258/<0.001). The positive rates of
CDK12 and CMTMES6 in cancer tissues of CMM patients with clinical stage Il A-B, tumor invasion type and lymph node me-

tastasis were higher than those of patients with clinical stage 1 -1II, tumor in situ type and no lymph node metastasis
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(CDK12; t/P=11.285/<0.001, 23.815/<0.001, 12.915/<0.001 ; CMTM6 ; t/P=21.295/<0.001, 13.007/<0.001, 7.275/0.007 ). The
3-year survival rate of CMM patients in CDK12 positive group was 64.86 % (48 / 74), which was lower than that in negative
group 91.67 % (44 / 48). The 3-year survival rate of CMM patients in the CMTM6 positive group was 66.67 % (52 / 78),
which was lower than that in the negative group 90.91 % (40 / 44) (Log rank X*=11.320, 11.580, P<0.001). Clinical stage III
A-B, CDK12 positive and CMTMS6 positive were independent risk factors affecting the prognosis of CMM patients [ OR(95%
CD=1.665(1.145-2.421),1.539(1.209-1.958),1.391(1.139-1.699) ] .Conclusion The expression of CDK12 and CMTM6 in

CMM is significantly increased, which is related to clinical stage Il A-B, tumor invasion type and lymph node metastasis, and

are markers for prognosis evaluation of CMM.
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K Bk % M SR 8 K W ( cutaneous  malignant
melanoma , CMM ) J2& 2 7 T F7 Jik 22 €8 2% 40 i i 2% 4 i
T ,2020 AEABRAA 32.5 JTH KA 01,5.7 JTBETSIR
Bt CMM {RZEFHE RS g S i i, s UG 42,
S i S 3 A AR 4 B 12 (eycelin dependent kinase
12,CDK12) J& T 22518/ J S FR UK it G e i 01, I8 1 44
JUSEA PR T R A A R AR R SR R
CDKI12 fR 335, AB A2 F I Je8 440 B 0 S0 1k 38 7, 75 5 b
FAREkIR , FEURE AR R TG 15 45 4 38k 4
ZFEH T 6 (CKLF like MARVEL transmembrane do-
main containing 6, CMTM6 ) J&— 1 % 32 ¥4 1k [X 1 il it
B I R B, 2 5 S e R A ks o B M T 4%
At S, BEAE R, B AR T CMTM6 33k
E AR B IR A ELVE A, B B-iE MR
FesE 12 1 5 20 R 084 B, 2 B A0 R 3 T
HAif CMM H CDK12 .CMTM6 FY 23k K ifi PR 7 X i A
W, ASBFSE B ZE0HF CMM H CDK12 ,.CMTM6 3k
5l REFAE S UG O R BT
1 &ER5AHZ
L1 IGIRBERE  [RIEUPE SR ER 2017 4F 3 H—2021 4 6
F 3R R B Bz IRBHIBCIR 9 CMML AR 3 122 6
W%, Hoh 5 74 5], 4 48 ;4544 30 ~79(57.90+
8.11) % i 8~26(12.14%4.27) d; B LK 31 4], b
PRI 14 151 5 W K 52 29 3], Eh s 25 4], 345 JE A S 15 A
Fe AL s B A2 . <2 em 80 i, =2 em 42 fi;
258 . SR R 66 ], (=22 80 56 14 I 4. T ~
L1977 %, WA ~B 1 45 ;55 B Clark 53%%. 1 ~ IV
9% 50 1], V4 72 15 ik R S5 565 44 ) K56 H 78 11,
AMFFE 28 B B A2 B 22 D1 it ifE il 1 (2020-KY-10) , &
H R E A R BB G R
1.2 FRGBIERFRE (1) W AFRAE. O T ERERIR
2, ARG HLA A A 62 CMM ; QI A B 7T
BEEEE  FIR>18 X, — M BRI R 47, (2) HEBR
Pl : OFEA b g s @R A ™ B YO i A8

Cutaneous melanoma; Cyclin dependent kinase 12; Chemokine like factor 6 of transmembrane

95 B B TF e A8 M ; @R TR &1 CMM ;@
B RS P A

1.3 WHE 4557k

1.3.1 CDKI12 ,CMTM6 &5 H 7KF- a0l . fiff 1] 4 55 21 241
A gtk (SP ) Kl CMM 8 2598 20 24 Fn 98 25 41
21 CDK12 ,CMTM6 # H (155 & A L st P AZ
] 525 SP9000 ) o A Hh AR HRCAY R 2 2RI 55 4
ZUE T 10% P R E 12 h, A S )E, U5 &
4 pm,65°CHE 7 1 h, BsEIKAL IS | 3% 33 S Ak S BH KT 20
min, (P ERAEE 15 min, HRAB G, 11F 0075 £
P ARSS S 25 A 7 05, 37°C 15 min, %Pt A CDK12,
CMTM6 .55 B P4k (1 H 32 H Abcam 2 H], Kl 5
ah317746 ,ab264067) ., THMNILFEHREEY,37°C 30
min,DAB {7~ 5 min, 75 R FE &2 Je 4l A%, K & H
Ja R R T RS . Ye @R BB
00 5r R M 1 4 B 2 o BN A o Lt
7 :<5% 0 41,5% ~25% 1 41 ,>25% ~50% 2 53, >50%
3%, PRI RAL 0~2 S0 M BAME, =3 43 M PHE
1.3.2 CDKI12 ,CMTM6 mRNA &k . AR fr 3k B Y
CMM HB 35 98 4L SV 557 4L 8L 2 50 mg, BFEA AT 25
J&5,3 500 t/min B0 10 min, B IE, A Trizol $2 5
HE RNA, AR (R EFEER A H] A4S Nan-
oDrop ND-2000) {ll %€ OD,,/ 0D, FLAETE 1.8 ~2.2 2 [H]
PR RNA 4055, fF RNA 355 A A cDNA, 5]
Yo R4 K A w3t IF A i, O R & . SYBR
Premix (2x)5 wl,cDNA 1.0 ul ,J:F(ﬁ?%l%%‘ 1 pl,
WK 2 wl o A% :95°C 5 min, 95°C 20 s,60°C
15 5,72°C 15 s, 331 40 MEH, CDK12 LiEn 14 5
AACCTGAGTCATCCGAGGCA-3 *, F #if 51 ¥ 5 -
CAGTCTCCGGTTGTTTCAAGT-3";CMTM6 L3554 5°-
CAAGGTCGCCCAAGTGATCTT-3", R 5|4 5 -GTG-
CAGGTTGAGACTGAACATA-3"; GAPDH L5514 5 -
TTCAATCGTACTGGCTGCTTT-3, FiiF 514 5 -CCAG-
GAATGTGTTCACTGCATA-3", LA GAPDH NN 2, Hi
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2450973144 CDK12 ., CMTM6 mRNA #H X} % 15 & .
By cDNA HEARRE 3G, BALREKE 31K,
1.3.3 FEVifEL. A B 12 E A BiEn
Jr AT WG, BT Bt R 3~6 N H | BV
BURmESY 2024 427 A, BEVINE B KA R
F, BB R A R A AT

1.4 St SR SPSS 26.0 #4Errgkdi . 44
BIESA A TR R DL xas 227, 2 2HIE] e SR
TS REA ¢ K56 5 BRI B b B HE (% ) s,
ZH 18] LR FH X2 K56 ; Kaplan-Meier #12E0#T CDK12 |
CMTM6 & 7K F-XF CMM 8 3 A A7 T B89 5% T ; Cox
[HAHL B CMM B il B2 R . P<0.05 2
ZERAGIHE XL,

2 & B

2.1 CMM BHEEALURESSH 4% CDK12,CMTM6
HEAKF . CDKI2 8 H @ o TRl 2 dn iz,
CMTM6 & & A F i AL 2310 Al B 2% R4 i s . CMM
FEL 21 CDK12, CMTM6 FHE #4351 A 60.66% ( 74/
122) .63.93% (78/122) , & T ¥ 55 4L 8L 6.56% ( 8/
122) 8.20%(10/122) , 25 A A Giit = 8 L (x*/P=
80.011/<0.001 .82.187/<0.001) , VL&l 1,

2.2 CMM BHE ALz 2 CDK12 ,CMTM6
mRNA £ 5 L CMM B & % 4 41 % CDKI2,
CMTM6 mRNA ik & 5354 (3.12+0.56) . (2.25+
0.42) , = TG 44119 (0.83£0.26) L (0.75+0.18) , % 5+
F 4G5 X (1/P=40.967/<0.001 36.258/<0.001) ,

Bl 1 CMM B SR 57 20 P CDK12,CMTM6 25 17K
T Heds (e difb et x200)
Fig.1 Comparison of CDK12 and CMTM®6 protein levels in cancer

tissue and adjacent tissue of CMM patients ( immunohisto-

chemistry staining, %200)

2.3 CMM B E AL CDK12 ,CMTM6 & 7K 78
NG IR BRI 22 R LA IR A ~ B
B9 iR (2 22 R R IS AR R 1Y CMML SR A R A

CDK12 ,CMTM6 4 I B 28 & Tl R 43400 1 ~ 1030
Jieg S Y ek s R R (P<0.01) R 1,

2.4 JEHZAH CDK12 .CMTM6 & /KX CMM %
AR CMM BB ARG YIREDT 3 4, H 80
JEAHOCHET - 2L 30 ], 3 4F B AEAE R R 75.41% (92/
122) , CDKI12 BHYEZH 3 4FH47 %N 64.86% (48/74) ,

F1 CMM EEEALP CDKI2 . CMTM6 & /K T-FEA R R/ ERARAE P 25 5 e AR [l ( %) ]

Tab.1  Comparison of differences in CDK12 and CMTM6 protein levels in cancer tissues of CMM patients with different clinical/

pathological features
o H % CDKI2 FHE(n=74) X E Pia CMTM6 FHME (n=78) X2 & PE

5 L 74 40(54.05) 3.435 0.064 45(60.81) 0.796 0.372
E’s 48 34(70.83) 33(68.75)

4RI <60 ¥ 70 39(55.71) 1.680 0.195 42(60.00) 1.103 0.294
>60 ¥ 52 35(67.31) 36(69.23)

Jiged E A% <2 cm 80 44(55.00) 3.115 0.078 47(58.75) 2.709 0.100
=2 cm 42 30(71.43) 31(73.81)

Jie 12 2% Ji A Al 66 31(46.97) 11.285 <0.001 30(45.46) 21.295 <0.001
2287 56 43(76.79) 48(85.71)

15 PR 43481 I~1# 77 34(44.16) 23.815 <0.001 40(51.95) 13.007 <0.001
MA~B 45 40(88.89) 38(84.44)

Clark 432% I ~IV&4 50 26(52.00) 2.660 0.103 28(56.00) 2.313 0.128
V& 72 48(66.67) 50(69.44)

W E LR H 44 36(81.82) 12.915 <0.001 35(79.55) 7.275 0.007
I 78 38(48.72) 43(55.13)
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T BH P40 5 19 91.67% (44/48) (Log rank x2 =
11.320,P<0.001) , CMTM6 FHE4] CMM 3% 3 4F4:
FEFH 66.67% (52/78) AR T BA M4 34 19 90.91%
(40/44) (Log rank x2=11.580,P<0.001) , WL/ 2,

2 Kaplan-Meier f1£k 5341 CDK12 ,CMTM6 2 FH 7K F-%} CMM
BH AR B2
Fig.2 Kaplan-Meier curve analysis of the impact of CDK12 and
CMTM6 protein levels on the survival prognosis of
CMM patients

2.5  Cox [FIJFRAI /MM CMM H5 2 i 4 52 i 8] %
P CMM BT AR AR (AR =1, RiF=0),0 1
WEE R P<0.05 W H o H AR 4T Z A ZE Cox 1119
SR, A5 R R IR A ~ B 9], CDK12 FHE
CMTM6 FHE R CMM B3 A B UG M fE B 2 (P<
0.01), W3k 2,

F2  Cox MIHBELMHT CMM B2 U 50 [ 3%
Tab.2

Cox regression model analysis of factors influencing the

prognosis of CMM patients

H#® BIE SEH Waldfi P{H HR{HE  95%CI
Jibyeg 2 2 0.194 0.123 2.488 0.191 1.214 0.954~1.545
IGHSMHIMA~B 3 0.510 0.191 7.130 <0.001 1.665 1.145~2.421
N RS 0.224 0.156 2.062 0.224 1.251 0.921~1.699
CDK12 FH: 0.431 0.123 12.278 <0.001 1.539 1.209~1.958
CMTM6 A 0.330 0.102 10.467 <0.001 1.391 1.139~1.699

3 3 i

CMM Hy R FZ A m N R HIEEE S
PRI 2E 5, Ho 58 A 2k BT B A R 02 R 8 CMML &k &
JERE B H E, FL CMM 293877 H BLAT B 1
Je ARF 22 B R PR B A T UG A 22 (e 30, jR
AR AT S e 25, AT IR 1 22 AR 4 o 43 1
Clark ZMZ50FM CMM BB 25 1 T, (H X 211 PRk 3
RZE X CMM B B BUG ot A B Wik, w
7% CMM Sk bl , SHRAEISIEAS CMM B3 HUS 135
b, 6 FHE SR I R B LE R,

CDK12 27 24t A o] SO A P il , B8 38 ) 245
AN R R A, PR R D AL SR, 7E mRNA BY Y 5%
SRR AEREIL A RS e ML B S 2 Rk
Yt A A B EEMEMY . PR R,
AR R 25 R B v CDK12 383k, HERB O B R Tk
16 22 54 TG AR B P A , S 0 P ) B4 5 VA A
fifdRE A 97 HE Y, AR AR ST & BL, CMM H CDKI2
mRNA FIEE I RBTHE, 5 A 2R 1 B0 Z R 40
HRIE (1 25 5 — B, (R 5T R R R 4L UK 4T K
BEARISAIE, 45 0] BEA7 /E — 2 M w1 . CMM
CDK12 19235 85 RAS/MAPK il i 1) 1t BE B % A
X, MR, BAZIMAME T RAS I 2748 5
MAPK 3 f# 1 5 B 0% , {2 . AP-1 1 NF-kB 75 5% 5%
KA 1 CDK12 A3k, (e ok B 'Y A&
WFFEH IR AT A ~ B 1 Wi (228 B4
CMM R EFE412H CDKI12 BHEZR T8, 1] CDKI12 /&
FIRHER CMM 1Y stk e, M BB, CDK2 fig
g 3fsE CMM J 40 M i 3 5E 1R 22 PG R g 1, A2 i b
JEMR L ZEFERE RN MATHE 75, T2 T . AT
e R ARFL SR TP CDK12 B /8 2k 18 i ST
c-myc/ B-14 FRER [ 30 %, A SE9 A0 Y 1 AR GRS G
U BR AL, R AR R T CDK12 S i 45 A I 4 1
BEMERKRNTEASEN 3, R mE N A KN T
A BIFEI B e e 1 R 1002 £, 88 5 0 40 B
TR Ik L s 56 R RE ™, ARBF9EHh , CDK12 PHAE
1) CMM B E M3 22, R 40 CDK12 AR A
RERS I CMM [ 35 AR TG . A 23 Gl g
H CDK12 MBS R LIS REAS 12 RNA RABEI C 1)
Feik ELL BT VIR 2 BT IR LB 1, £ 2[R
MBI 35, b DNA #34516 42, 14 i 8 41
JXE AR YT IR 57 RPN, R BUR A A RS, M
CDK12 R R AE RE U M ] DNA AR I = 4118 & | 4
SR PARPT 30503697 AORRUEE ),

CMTM6 & —Ff I A it B 2 1, 32 8 S 78 40 i o
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6 b, RS SRR PR T R FRAAR 1 AHEAE A, B 1k
BN SRR RS T IR RO 1 RR R g
W JSRE 24 i R O A5 2 A MR b CMTM6G 57 B2
FIk e VT IR I R B A gt e ki | R
PRk Pl o5 498 g A Rk Y AR BF 5T K BR, MM Hh
CMTM6 7 mRNA Fl14E R IAKFE R i, x5
REAT: 2% 25 75 S8 10 2208 v R P B 240 B 00 1) 285 SR —
;U BRI ERM, KAEIESR IS RNA CDRI-AS REAS1E
FAYFHFAREE S /N RNA-7, i CMTM6 F1 CMTM4
IR, A8 1 45 i o 20 M A 38 3 el AR 80T AR BRSO
H1 CMTM6 53Rk SIG IR A ~ B W MR 1228
WRELZE LA G, 2 CMTM6 7 268 fEAS {2 #F CMM
(IR . A3 HALE] , CMTM6 AE% 3 3 AL 1 4t
e S REE 7, R CMM il e g ik, 530 CMM
e ) R, W SE R, R JE h CMTM6 fig
IR P ST RER-1,.CD3 . CD20 5 CD68 %5 £ Flh
B JZE A AT DG B 11 09 R A, 412 2 e R O 1 058 44
SRR 75 R Sk i, R EBUR AR EN
NSO AR CMTM6 iR S CD8'T ik X 4 it 3
I Y CDS8 M EAEF 38 CDS8 ByAa ek, 7l CD8”
T IR EEL 440 L 7% 88 A A5 R0, 490 i LA 1) 7 ok 9 o 922
SR, S 55k JE Y AR S R, CMTM6 BH 1 1
CMM B AU 3022, KB CMTM6 (1) ik e 2L
CMM B EB RN AAETG . PH9E IR, 1 EE SR 4 i
FEr CMTM6 Rk b, H 5 B45 & 1 BE AL -1 A B
YER, 30 AKT BEJ5L& LS -38 AT Wt 55
A % ARG, B A M X IR A T 251, A SRR IR
YR 24 11 e i R R e ) 2 B 3 o P
CMTM6 [ FRIRREMS IR B I Aot T 240 M iy b g
BoIEBE T, TR ST Mol Je T G 15 A A 410 1l 590 1% g
P, LA CMTM6 kI p 114 35 PR3 7 2 T A %) B 98 9 928
IRIT A P

4 &

28 | Ardk , CMM ' CDK12 ,CMTM6 mRNA Fl4&
HRB T, 5 0 g iR 22 A ik A5
A JEHPEAE CMM FUS B9 IR bR S, Al g
CMM IR I7 R W UL 25 1 A s . ARG AT A7 7E
— e R BR M, B, AW AU CDK12, CMTM6 5
CMM {1 R BRAF A B2 1005 #4720 BT, (HL A BE 38 0
CMM 1 CDK12 ,CMTM6 % ik 5 4= ¥ 2 D) fig A 2 Ak
AL, 7RG S E R O IR AR IRl 4 1)
CDK12 .CMTM6 /25 He 5 3 ] CMM i F 2 | ol 3%
BE TG, 7 2 5 20 3 ) 52 5 Rl IR 98 i — 20
5%

P2 AT VR 7 B JE R i b 5%
fEE A
R BHIEEJr 5, LTI R, 18 SRS R L

TRt R, A i g B & 9A % . SERAT ST e, B RHE AR

R B SCB UG etk T S ST AR BORHE AR B AR

P TG AR B SO
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