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Expression analysis of MAPK14 in skin
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Abstract; [Objective] Humans mitogen-activated protein kinase 14 (MAPKI14, also known as
p38a) mainly regulates stress and immune response. In the skin tissue, the signaling pathway
of MAPK14 is a key factor in maintaining keratinocyte homeostasis, which calls for further
exploration of MAPK14's expression in the skin tissue. [ Method] The expression of MAPK14
was analyzed by the rapid-amplification of ¢cDNA ends and real-time fluorescent quantitative
reverse transcription polymerase chain reaction. [ Result ] Two novel splicing variants of

MAPKI14 were found in keratinocytes derived from infant foreskin, namely MAPKI14-v2a
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(Genbank accession number OM256527) and MAPKI14-v2b ( Genbank accession number
OM256528). Real-time fluorescence quantitative reverse transcription polymerase chain reaction
analysis showed that in addition to the skin, these two novel splicing variants also exist widely
in other tissues and organs, such as kidney, uterus, salivary gland and normal mucosa. During
the proliferation and differentiation of keratinocytes, the expression of MAPKI14-v2a was
significantly increasing daily, while the expression of MAPK14-v2b was relatively stable. In the
abnormal tissue of patients with basal cell carcinoma, the expression of MAPKI14-v2a was
significantly increased. [ Conclusion ] This study has discoverd two novel splicing variants of
MAPK14, which are the expression forms of MAPK14 in the skin. Among them, MAPKI14-
v2a is positively correlated with the proliferation and differentiation of keratinocytes, and might
be a molecular marker for the diagnosis of basal cell carcinoma.
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24 33 B 005 2R 1 % i (mitogen-activated protein kinases, MAPK) &2 — 2H JE L AR 5F B4 22 B 18 — 70 2 1R
VG L 2 55 8 47 20 00 R 38 ot L AL AR S A A3 Al IR N AN G B RN . MAPK A 3 AN - p38 242 %
JEOE A O (p38 MAPKD L 41 i S5 5 8 35 S i (ERKD K& c-jun oK i 38 Al 500 380305 35 B I8
UNKOY . AR BF G5 T2 W15 5 8 B . p38 MAPK j# it MAPK 7 3 fl MAPK j#/ 6 X 8 iR 1k
VT T 2 A A 5 A AT AR T R 4 S NS it L G- i) HE 410, DATRT B 5 S ML B p38a
(MAPK14) ,p38R(MAPK11) ,p38y(MAPKI12) Fll p385(MAPK13)4 Fift T A4 {400, 13 s 53 by {43 1 34
TGY 7 v (1 I 2 12 P 20 IR 48 ik 1 B I 1 Y800 1% 0 DAL T O 4% 7 38 R S 8 S . 4 Rl S g 4 o
P38 [k fie 22, %o il i S N e R Y

TN FL 3P 4 o b, MAPK 14 AAUAT L 40 LA R 1AL-1) 41 & g 20 (LPS) MR IR 5E 1
(TNF-c0 ™ 25 41 i 45 B 7 3005 7T DL g 98 38 . N B . — S8 2F K7 R 38 0 i o 7 st
MAPK14 32 41 # 2878 1L-1b 1L-6  IL-10 Fil TNF-o % 5 290 A A9 e B L 78 B2 ik 90 2 I &
EEEAEAY . MAPK14 0 il i 22 2008 75 2 R 3 1% 20 198 % ik 1ty 5 5 66 A1 1Y 98 IR 1 o 5 8 IS 4
I RES o 52 e 240 3 B L o A R T AR R AR

MAPKI4 7 F 6 S Y o fh B, 124 1k B & B 4 Fh i 5% 57 3% 4k . MAPK14-v1, MAPK14-v2,
MAPKI14-v3 #1 MAPK14-v4, HETWFR A MAPK14-v2 A 3 3 HPET 5 F 2L MAPK14-v2, Mxi2
M Exip, 5 FERKIKIEA MAPK14-v2 WHAH L, Mxi2 Fl Exip 5 46 57 K MAPK14-v2 1y 22 R 7E T
C AU A8 5 - Mxi2 /84S C i Exip BkER T 10 S4B 71 . Mxi2 G iU IE P 35 3 10 U il 0 ok
A LABER B AR R RS EOE . Exip 854 Toll M BAEH & [ (Tollip) . 5 TL-1 {55 @ B E
2R U A A R I AL R A3 B0 A% B T kB (nuclear factor kappa-B. NF-«B) [ P, 3% 645 1 2 0]
MAPK14 737 HL 1 52 A=t i ik — 2B 5% .

1E FIRBETE R FE R E AR TEE KRR MAPK R R AR BB R 3 T MAPKL4-v2 1 2 3T
BT HE K MAPK 14-v2a fil MAPK14-v2b., H 5t L #EAT IR A B9 32354347 .
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MR (ribonucleic acid, RNA) #2257 & (TRIzol™) Wy B b A T4 W AR A R | 5 B4
BWEAZ IR | (DNase ) RAZAEIREF H(RNase HD B0 3 Fi 1 % [0 A 5 B AN A AL AZ IR (comple-
mentary DNA,cDNA)§ 335 & (SMARTer™ RACE ¢cDNA Amplification Kit) Fi1 44l 5 52 BF 2¢O 8
A H & (SYBR Premix Ex Taq™ KiO) ¥ H % H B AW HRA BR S w5 408015 75 20 B 78 = VA 5 A
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Hl R MG R A L EAE M AR
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MAPK14 & F A [H] 5 #2244 19 K 2 ok P 3¢ [ [ K A= 9 8 AR {5 B H 0 (National Center for Biotechnology
Information, NCBI) Chttps://www. ncbi. nlm. nih. gov/), F ¥ M@ Z /B F LB REAR T H
(basic local alignment search tool, BLAST) , 25 [ 4 i 43 B 5% F JF 7 8] 132 HE 2% 4% #% (open reading frame
finder, ORF Finder) , 25 H 3 B 88043 17 5% A 28 B 45 #4380 19 250415 )22 (http: //www. smart. ox. ac. uk) H f
SMART (simple modular architecture research tool, faj BLAE Hef 2248 28 T H)

1.2.2 ek

B B¢ A TR 104N i 4% Meyer-Hoffert 45500 52 ) Jr 15 4% . 38 B b A 0 IR 2 (0 i A 3L )5 L 7E
37 CHURR BN 5001 CO, KM THFT S HFTRMEWKE N 10 pg/pl FIHEH R S WK E R
0.1 pg/pL B BG A WS TR B0 100 YA SURE FR LT o 25 40 0 il 45 B2 38 7020 ~ 80 %0 5 A& AR, 25 — Ik
ARG W4 T . K 2R A B8 3 6 FLAR b AR5 IR R Mk B2 1. 7 mmol/L ) Ca* " il 431k, 43
BB 1.2.4.6.8 d (AN AT B —2ik% . AR =08 T 2 K.

1.2.3 RNA R

T IE 5 N A 2R AR SR R T B 2R R 2 B ks B rp ot o B B AR B 40 T 5 7 WRCAR S 1 T R 2 1 T
AL B L R G IR RNA S B 75 MR R L BB LI R 15 L 8 A LS 20 Fh 4 2140 Jifg
8 RNA 250l B 5 H BEAYHARARA A .

1.2.4  cDNA & itk it & 3%

B2 pg B9 RNA LR cDNA K bR E 1 5 R (rapid-amplification of cDNA ends, RACE) , fifi i
cDNA § 850 £ 4 S8 — 4 cDNA 19 5'#0 3K i . 5'% RACE R 514 MAPK14-5'GST1.5"-GC-
CACGTAGCCTGTCATTTCATCA TCTG-3' #1 MAPK14-5' GST2.: 5'-ATGTTGTTCAGATCTGC-
CCCCATGAGAT-3";3" 3 RACE % H 5% MAPK14-3'GST1.:5 -TTTAAGACTCGTTGGAACCC-3'
Ml MAPK14-3'GST2:5-AACTATATTCAGTCTTTGAC TCAGA-3', 45 —#54 38 &4 .95 °C i 25 4
1 min; 95 CAZ8E 20 5,72 CiB A ZEH 3 min, fGFF 5 ¥ ;95 CA84E 20 5,70 “CiB A HEfH 3 min, fEE 5 IK;
95 CAEPE 20 5,68 CiR AL 3 min, fFH 20 K; 72 C LA 10 min, Bl S5 ¥ — 509 1 7™ Y W B¢
250 1% AE NG Y B R BN AT Y 9 A F 95 CCHUEME 1 ming 95 CCARPE 20 5,72 "C IR KA i
3 min, ff¥F 25 K ;72 ‘CALAH 10 min, 38 BEABER A4 fS W 5ERE 3] pGEM-T 4K L, 47 8L jm) 4 )%
1.2.5 SRR RAE ZH 4R RE 04X R L

o T e s ik S I € 't 8 1 7 60 7 9 ' B PR e R AT 5 I 5 16 7 00 A s R I =X S 7 (real-
time fluorescent quantitative reverse transcription polymerase chain reaction,qRT-PCR) , %it . & i 4F
SHEFI W) MAPK2a-RT-F: ATCTGTAAGGCGCCCTCAAG; MAPK2a-RT-R: CAACAGACCAATCA-
CATTTTCATG; MAPK2b-RT-F; TATGCGGTCCAC CGTGTG; MAPK2b-RT-R: GAGATGGGT-
CACCAGATACAC, R4 :95 CAE 5 5,69 ‘CiB Ak 20 sCREKIEIRFFAL 1 °C L iK% 63 °C),72 C
FEAR 20 s, JEFR 45 UK 3 B PREE AU R I S (05 GIR BE o O 7 TSR B SR HE B AE RS cDNA R
A3 A Bl - 3-8 1R i & B (glyceraldehyde-3-phosphate dehydrogenase, GAPDH) [q] i #4179~
WS BDIB TR . mRNA 5 GAPDH [ MIXHE I mean(SD) %77 . FRAT B 52 3 W, [ 122 14
BA GraphPad prism 7.0 43 Hr il 8. H T K55 (Student T Test) I HA [F] 87 AR 19 KB K P

2 #RE5iTiR

2.1 MAPKI14 FHBEZEFEM LN
BLAST # R &I A K40 th MAPK14 852 ARG 6 N MYk (K 1(a)) . RAFERS Y
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MAPK14-5'GST1 1l MAPK14-5"GST2 ([& 1 (b)) #E47 5" 3 RACE. Z5 R WK 1 (o) fraw., mR 2 %
RACE #f H B — 44 AP 45 R R B 2 M 2P 5] R C A 6 F MAPK14 B9 2 (K4 HL 55, 56 3
2 TANE TIPS E AR 25 T AAE TS 1M 2 Ah IR

“hy W At A1 5 1 28 2 Ak R T IE W 51 ) MAPK14-v2-RT-F 1 ) [ 51 %) MAPK14-v2-RT-R
(& 1(b)) #4T qRT-PCR 434, 545 R W= W) 17 51 o 5 — (055 858 9.4 10 FI5E 11 b 7741,
itk — L R K F AR HES 9 RS 10 4h BT F 51T 519 MAPK14-3'GST1 fl MAPK14-3'GST2
([ 1(b) 47 33 RACE 4347, 45 SR A& 1Cd) 7R 7 45 R R W Ok o — 1 7 51, [/ MAPK14-v2 iy 3/
Uiy )7 91 56 4 — 3K

R EE B A B A O A0 L MAPK14 36 H (9 2B AN FEE T AN 6 Fiay i =, mih 2 Ff
B SEARTE R, Bl MAPK14-v2a(Genbank 3 i 325 OM256527) F1 MAPK14-v2b(Genbank i Ji
BHid 5 OM256528) , 35 741 [l MAPK14-v2 A HLAL . RAFTESS 1 Ab B F s B (E 1),

H#53Hr MAPK14-v2a fil MAPK14-v2b 4 i i) 8 )7 51 W E 1Ce) FrzR s MAPK14-v2b 4135 gt 7Y
1) MAPK14 JJREFIC « 22 5 1R — 75 24 B2 U I 25 40 1 (S-TKe) , T MAPK14-v2a BAR A 5% 0 TGY
By MUKW 45 & ATRW 47 5 H A 5881 S_TKe 5850, Hy ] WL, 7660 52 40 7 AT B i MAPK14-v2b
AT MAPK14 BT fg .

MAPK14-v1 1 : W N Wl I 12/
MAPK 14-v3 1 l\/w 6 7§48 9 10

MAPK14-v4 1 3 B B BB 9 11 12//
MAPK14-v2 1 2 W 4 N K 9 10 11 12//
MAPK14-v2 Mix2 2 W c 708 9 10 ‘

MAPK14-2 Exip ] 2 W c W7ls 9 1 \/ 12 //
MAPK14-v2a 1~\/ 2. g Ay | E 9 10 1 12//

(a) MAPKAN[AJ$E3 AR TN R 143 A 15 L

K] 4 6 7¢8 9 10 11 12//
MAPK14- Mﬁ 14- MAPK14- MAPK14-
5°GST2 5'GST1 3'GSTlI  3'GST2
MAPK14-v2-RT-F MAPK14-v2-RT-R
(b) MAPK-v25 |15 iR 1] (c) S'THRACEHLIKZ R (d) 3'BRRACEHLYKE
TGY ATRW
1 24 oy o~ 308 360
’ [ ‘ MAPK14-v2a
l TGY. ATRW 283
115 283 335

(e) MAPK 14BTHE0R I B A 454

1 MAPKI4 %k PFUB B 8 £ R 19 25
Fig. 1 Identification of novel splicing variants of the MAPK14 gene
2.2 MAPKI14 FE S AR HRREE
it — R MAPK14 3 8155 57 R /e Hofh 20 2L 488 5w i R 50 . R 4R 55519 MAPK14-v2a-
RT-F \MAPK14-v2a-RT-R fll MAPK14-v2b-RT-F \MAPK14-v2b-RT-R([& 2(a) #47 T gRT-PCR #:
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Mo Hr . S50 2R MAPKL4-vZa fl MAPK14-vZb #R7E B UE p s 1% HoP T 4 10 ng B mRNA #5111
Wik 81,72, )5 4 10 ng B mRNA 5 DUBGR 167, 74, £E 7 F1ME I % A EF'B:%L»T{&%\IE R
BB RE A P AR R R (B 2Cb) () o [RTIR  7E Jd Bb AS 5 F O 7S 2 2Lt A 3 MAPK 14-v2b 1y
JEFRIK AHARKG I E] MAPK14-v2a YRI5, LIRER I .2 A8 B 00 SR B FB A AUR R T B IR AR

T?TE@QE,A%D%& o [A i MAPK14-v2b B 3% 56 19 2 3k, DL K FE B IE AP i @ 95 0L, ] 44

MAPK14-v2b J2 4L rh$ 47 MAPK14 (3 RE ) B F BT,
MAPK14-v2a MAPK14-v2b
A LY
MAPK14-v2a-RT-F MAPK14-v2a-RT-R MAPK14-v2b-RT-F MAPK14-v2b-RT-R
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(b) MAPK 14-v2a (c) MAPK 14-v2b

B2 MAPKI4 B &k
Fig.2 Expression analysis of the MAPK14 gene
2.3 MAPKM4 ERBREBAMPHRIETHK
H T iR MAPK14 37 59 4214 5 K Ik 5t 5 2 BB 19 5¢ &, SR AT qRT-PCR A 0 >k I T 63 K 19 1 JoJE 1 4
L5 75 A R rp A A A AR B B0 . MAPKIL4 78 £ I8 B4 i vh i) 2235 22 b 1 3 fir /s » MAPK14-v2a
12 IR TE A Y BUAH M 52 55175 3 40 A6 IS 3 425 T MAPK14-v2b 119 383K WA X 2 E , Hoxx 3RoR P<
0.01, * Fx P<0.05,
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B3 MAPKI14 7 /1 BUE BN 9 3R35728 1k
Fig.3 Expression changes of the MAPK14 in keratinocytes

1T MAPK 58 §% 2 185 15 A BT 50 A 43 A0 i B 2 R0, il MAPK 3 % 23 B AIR 43 A AH O
HEEERAMAEN S A MES 140 A MEF B A NF-«B ) F55 , MAPK1L4 iyl 530 784 K
P73 1 INK R BRI T 32 (R F ERK T8 B PR 09 AS ] 2 30% 791 DX 30 i) S o 900G - DT S 250 1 Bz 41
GURI G R AR R B . PG BRI BT . MAPK14-v2a 16 £ JFUY 5 AR M 3 58 43 1k
R E A
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2.4 MAPKI14 £ F 7£ 57 Bk P8 40 i R 0 Rk 5 47

H T MAPKI14 5 Bz BR 5 04 A0 0P, % 2 10k b9 58 5 i 41 8L 17 RT-PCR 43 #r . MAPK14 57
PR URTE Bz g B P I BRI DL N 4 7R s MAPKL4-v2a 78 9 115 28 1l R 200 it g £ 3 10 e B 2 4
I AR 2 2P AR T R R AR AL s FE R AN M B (R AR 4 4 0k S R R . MAPK14-v2b 73 A
9o A8 | % DR 240 s 0 R S 4 M A ) (i R 2 4 5 AR A U rh SRR R B AR AL e IR P<C0. 01,

MAPK14 2x 40 b Bz 18] 0% Ak bR it 9 2 3% 2 B 09 0 3 7% RO i 1Y) SC B R 1 . MAPK 14 JE R %35
EARAR 2 30 ) 2R (8 2K R AN M A A A B s . fl ok el L, MAPK14-v2a 8 IE B 40 M eT fig R 2
MAPK14 DiREM AT 2 A ¥ MAPK14-v2b ffa 2 FA M 1. MAPK14-v2a 76 3 i 40 M i (R
9 A5 2 2R e i B 25k L AT BRI R T MAPK 14-v2b (9 1F 5 32 35 5 . M T 0 75 35 S 40 988 119 96 6E
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Fig.4 Expression of the MAPKI14 splicing variants in patients with skin cancer

3 & i

AT S B MAPKT4 fE A BRI P 2380 2 A58 B9 35 45 /8 MAPK14-v2a il MAPK14-v2b. iX
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