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Abstract: Keratin 14 is a member of the type I intermediate filament protein family, and involves in the for—
mation of epithelial cell cytoskeleton. Here, bioinformatic analysis was performed to analyze the promoter
and CpG islands of Keratin 14 gene, as well as the physical and chemical properties, structural and func—
tional characteristics of Keratin 14 protein. The results showed that there are two promoters and no CpG is—
land in the gene. In addition, Keratin 14 protein is composed of 472 amino acids, with isoelectric point of
5.09, and is a hydrophilic protein without a signal peptide and transmembrane domain. Furthermore, seven
a-helices and five B—sheets were predicted in the secondary structure, and the structure was proven to be
stable by Ramachandran plot. From the function perspective, Keratin 14 not only interacts with Keratin but
also plays an essential role in regulating cell growth and division, prompting cell differentiation. The ho—
mologies of the amino acid sequence to those of other mammals are very high. The analysis results provide
important messages for further studies on function of Keratin 14 in human life activities.
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RIXAF B AEAY, AN CytoKeratin—14 (Ker-

atin, type I cytoskeletal 14), HL & #% & Keratin 14
o CK14, FERIK T BRILTMNIL 2GR b R
BLIRCJZ 0 A BT AN, REAEE B A A0 ME S R
FAY, I HREHY Bh 240 ML HCHT b BRI H LN B0
Keratin 14 ZERN T 17 SYAARERE, dufid ™
Yok 1B WS R IR, AR Keratin 14 BES
PIAS B AR 1 CKS 2 TR A AR, et
[FVE, TR b R A MR A 2R 4540 . BR TRk
FIEH P FENCAI MY, Keratin 14 76 fififea" | a0 |
BB LR | g A e IR vh
AR, I BB T MR b i R R AL, 5 R
AR ZRIEARSC, T LU A R 2 B bR &
Haix T A A E ] Keratin 14 7698 A9 HH
KO EA T —E ke, [AHAEYFE RS
OIMTE AR DLARIE . ASATFER A Y5 B Tk,
XA Keratin 14 AYERAGE BT KPR KT |
PERRIX PRSFEE R R AR =R S A
PR RS OC Z2 e st IR 1 S R A T T #0434
NPE— 5T Keratin 14 BT EESSAEFLS IERE

1 #R5AEE®

1.1 #R

M UniProt MG FARHUMAFE ] Keratin 14 AS[A]
B EFEIRIF 5. N (Homo sapiens, P02533), /N
S (Mus musculus, Q61781), K (Rattus norvegi—
cus, Q6IFV1), X (Gallus gallus, Q6PVZ1), % (Bos
taurus, PO5785), Jikk(Macaca mulatta, GTNIIS),

1.2 &

FIFH Promoter 2.0 i 2y FUI B9 v, 153 5
Keratin 14 FER )3 200 & X 3F5r. B RTEL
MethPrimer 3% 475 2| Keratin 14 J7 8+ X CpG
Island & B 34k 7K. FIFH UniProt B b DL J
NCBI #HICHERE, 132 2 11 Keratin 14 2P FI Y
HIEBR 7Y, H4 o~ FASTA #%:C. FIH Prot—
Param 7E 4% ﬁ*ﬁl@ﬁﬁ, T A ff 25 1 Keratin 14
i BAL 4 Bt . Al NCBI A9 Protein Blast o X}
Keratin 14 ¥R a4 a1IEE, B4 H Clustal X 2.0
BT Z2 B Lo, TS A NIplot LU 41 5 4 ik
PR o B 1 A 5 S DX R /K MR B TMHMM Al
ProtScale TEZ Pt #EAT . A Jpred 4.0 HED
Keratin 14 FIEHERTB454 . Keratin 14 =2 %5
PR TR FNBGIE it SWISS-MODEL Fi$7 8 K /347

W3k Structural Analysis and Verification Server 5¢

J8. FIF STRING 72k M #5515 A M Ker—
atin 14 HITAEFIRE AT, (0H QIAGEN /LK T.
H, X} Keratin 14 BER %% S D97 HEA 700000 67
Gene Ontology Consortium Xf A Keratin 14 #7173
PIAAIE 1 347

2 HRE5SMH

2.1 A Keratin 14 EE F 31 FHill 5 534

{#i I Promoter 2.0 (http://www.cbs.dtu.dk/ser
vices/Promoter/)¥f N\ Keratin T4 SRR T 1
Ji¥ 3 000 bp FIF % 1 000 bp &3t 4 000 bp HYFF
SVHATIR B A  d e B 2 B Keratin 14
BERAFAE AR 3l 1 X, Ja 3 700 & o sk 1
B

&1 A\ Keratin 14 EFERBzhFil

Table 1 Promoter prediction of human Keratin 14

Promoter Position/bp Score Likelihood
Promoter 1 1 800 0.692 Marginal prediction
Promoter 2 2 600 1.215  Highly likely predicition

2.2 A\ Keratin 14 EE B3+ X CpG Island X
FREL BT R 53 47

5 I HE & MethPrimer %X {4 (http://www.uro—
gene.org/cgi —bin/methprimer/methprimer.cgi ) XA
Keratin 14 FEFE IR %S FiF 3 000 bp AT i
1 000 bp £ 4 000 bp k- BedbA 7 H SLAL T, 45
WIE 1 FR: FER IR B RS T i 3 000 bp F1F it
1 000 bp ANAFFE CpG Island, JL K AT BB J2 Keratin
14 R B IN, TEAi N AR IR R IE, 2R Mg 1%
PR

i

300 bp {4}, 090 by 1500 bp, 2000 bp 2500 bp 3 00, ke 3 300 ke,
F1 HR1

2
R
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B 1 A Keratin 14 EE B30 F 5 5 B EL T B i
Fig.1 MethPrimer predication of human Keratin 14

Input sequence

promoter

23  AfEA Keratin 14 BB RS 4

F| FH ProtParam 7 £k 1. H: (http://web.expasy.
org/protparam/), X} A /N K B E AR
6 IR Keratin 14 JE4 7R A0 BT A9 43 B Tl
I EERRAEC AN 437 B S5 HLA R
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S2EE . NI ZE 1 Keratin 14 IAEYIE B 500 215

B K PESE T AT A . SRR, N /MERGKR
B Y LSRR Keratin 14 35 ATERALIE R FARE
W, 2R 467~485 Z I AN 43T 5
HTE 50 985.7~52 866.9 Z[u]; JEFHHTE 7 101~
7 323 ZIal; 45 SAE 5.10 BftE, P8P Keratin 14
SERRTE 15T AFasE REII KT 50, BEHTEAT
FEMRSI (anialag b A R AR e B G AR &R
HE 71.94~80.06 Z [1]; 3£ IR F] 30 hy BF
¥R KMol B Keratin 14 HA —E 1%
K. 41 Keratin 14 S5 BR T2 AATE
FEH Bk 5 AR —2, HABF L PE BT A
225, FARBEUE L 2,
2.4 ANfAEH Keratin 14 59 FFE N 5 4547
| F NCBI 7] Protein Blast (http://blast.ncbi.
nlm.nih.gov/Blast.cgi) TE£& Il 55 fr IR AT 7R
S 2R DL A B 1 Keratin 14 (3[R JEPE
1 Blast & B, N5/NEKE A4 DLEOBRAE /)
T 35 FE (query cover)Z3 B0 100% .100%
76% .100%, JFFNAMAR Y 81% 81% .95% .
99% (11 2A), HI X85 ARG R BOE, HF51
MY 22 5 T Blast BYEI{E . #F—22FIH Clustal
X 2.0 %A NECC KRB XS AR DL SRR A 2R
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E b B BUEARR IR 2, B — 0 S 22 7
R, FoRIF IR R . i 2B, NS
bty L Sh 0 100 () 2R AR I B e, R 5 38 () gL IR
B T H., X L R AE R BT N S AF7E— /)
Brl e B RSP AR IR, 31X — DX T s
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2.5 ANfAEH Keratin 14 B XS 70 5 454
I R AR 5 B DX 3 T 0 D9 32 TMHMM  (http://
www.cbs.dtu.dk/services/ TMHMM/) #i il Keratin 14
FroEn oA RO #5288, AW Keratin
14 FH A HA B I X (] 3), AR,

Homo sapiens (472)
Mus musculus (484)
Rattus norvegicus (485)
Gallus gallus (467)

Bos taurus (93)

Macaca mulatta (471)

0.05
RS VA VA B
0.438 Gallus gallus
Rattus norvegicus
0.094 B
r———— Bos taurus
0.086

Mus musculus
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2 AE4Y%E Keratin 14 F B RREMES T

A) A DR LCKR B B Keratin 14 & @ &AL 8 5
7| et 25 R; (B) Keratin 14 & @ % Gt fbht . 53] lxf &
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Fig.2 Homologous analysis of Keratin 14 in different
species

(A) Sequence alignment of Keratin 14 in Homo sapiens, Mus
musculus, Rattus norvegicus, Gallus gallus, Bos taurus, Maca-
ca mulatta; (B) Phylogenetic tree of Keratin 14. The different

colors represent different types of amino acid residues.
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Fig.3 Transmembrane structure prediction of human
Keratin 14

2.6 AfiZE A Keratin 14 3K R ER TR
5aHh
ProtScale (http://web.expasy.org/protscale/) g il

&R 2 Keratin 14 B/ RN
Table 2 Physicochemical property prediction of Keratin 14

Constitute & characteristics Homo sapiens  Mus musculus Rattus norvegicus  Gallus gallus Bos taurus  Macaca mulatta
Number of amino acids 472 484 485 467 93 471
Relative molecular mass 51561.4 52 866.9 52 683.7 50 985.7 10 721.8 514714
Theoretical pl 5.09 5.10 5.08 5.02 5.89 5.23
Total number of atoms 7 154 7 323 7 304 7 101 1498 7 134
Estimated half-life/h 30 30 30 30 30 30
Instability index 54.5 (unstable) 55.85 (unstable) 53.21 (unstable) 50.84 (unstable) 57.38 (unstable) 52.21 (unstable)
Aliphatic index 75.64 71.94 73.61 80.06 80.54 73.31
Grand average of hydropathicity (GRAVY) -0.537 -0.538 -0.514 -0.495 -0.809 -0.534
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Fig.4 Hydrophilcity/hydrophobicity analysis of human 2

Keratin 14

27 AfZEB Keratin 14 ZREEHBITIN 5 547
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Fig.5 Secondary structure prediction of Keratin 14

H: a-helix; E: B-sheet.
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SWISS-MODEL (http://swissmodel.expasy.org/)
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Fig.6 Tertiary structure prediction of human Keratin 14
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(A)~(C) indicate the prediction of tertiary structures of three models and their similarity waveform to the homologous proteins.
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Fig.7 Ramachandran plot analysis of predicted tertiary structure model A~C of human Keratin 14
The deeper the color, the more reasonable the dihedral angle. A: Glycine.

29 AfEHA Keratin 14 HEERAERRHYHR
N5 o

FIF STRING (http://string—db.org/) £ £& X 3 ,
T 5 A A Keranin 4RO & A R
STRING [ 25 H 1 26 /4~ HH FLAE FI A 28 11 5 (£
$& Keratin 14 7EN), F-X%F 10 MEE IR LA H T HF
43R 3, Kl 8). TEX 10 MR AT, 159508
/& Keratin 5 Keratin 3, Wi ¥4 K Keratin % Ji% [
WY, 3K IE 5 Keratin 14 85 144 B AH B 42001
YEFAARVI &
*3 5 A Keratin 14 {8 E{E AR 8B AR 10 HEBR

Table 3 Ten proteins most likely to interact with
human Keratin 14

Short name Full name Score
KRT5 Keratin 5 0.999
KRT3 Keratin 3 0.999
MAGOH Mago-nashi homolog 0.996
EP300 E1A binding protein p300 0911
CREBBP CREB binding protein 0.906
ETS1 V-ets erythroblastosis virus 0.827
E26 oncogene homolog 1
DST Dystonin 0.787
TCHP Trichoplein 0.784
EVPL Envoplakin 0.762
IVL Involucrin 0.755
2.10 A Keratin 14 B E % F BTN K 5347

8 1 QIAGEN (https/Avww.qiagen.com/cn/gene
globe)TEL M3, %t A Kerarin 14 £ AT HE T
oM o B BN, Keratin 14 FEH )35 7] BE
Z PSR FIRPE (A 9), o AP-2 E2F STAT3

E?Xﬁiﬁi5ﬂ¢ﬁﬁﬁikﬁﬁﬁﬂﬂéxx, X5
I Keratin 14 7EZFP IR o 2638 55 H—34

ANFEH Keratin 14 1 GO £
i Ff Gene Ontology Consortium (http://amigol.

2.11

geneontology.org/cgi—bin/amigo/go.cgi) ¥ A\ Keratin

B 8 5 A Keratin 14 8 E(EARE BRI
Fig.8 Proteins predicted to interact with human Ker—
atin 14
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Legend: 1 Transcription starting site of KRT14
I Transcription factor binding site

Scale: = 670 bp

B9 Keratin 14 EF 4L R EFFR

Fig.9 Transcription factor prediction of Keratin 14 gene

14 Lﬁﬁlzﬁﬁilﬁﬁ’ﬁj\*ﬁ ZPR WK 4, W2
Argeit o b J5 AT LA & B, DA B P A6 R it
Keratin 14 AMUEN T3, A0t 7E il b &
FEAER; IorFofie ik, Keratin 14 A 55 2 ffd N
HAth SR B 2 AR AR, B0 S R 5
4ha, WS 5B R G ISP, Keratin
14 18253 F IG5 oAk, Hhia) 22 FE ki iy
%, MMM EE, BRIGHE— RN
e, X 58 M B EAE T, Keratin 14 5 41
JiL A 2 R B, SR 2 5 A B SR8 i 45
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%4 A Keratin 14 GO iFBHHER
Table 4 Gene ontology of human Keratin 14

Ontology 1D Term

Cellular component  GO: 0071944  Cell periphery
GO: 0005737  Cytoplasm
GO: 0005829  Cytosol
GO: 0070062  Extracellular exosome
GO: 0005882  Intermediate filament
GO: 0045095  Keratin filament
GO: 0005634  Nucleus

Molecular function ~ GO: 1990254  Keratin filament binding
GO: 0005515  Protein binding
GO: 0005200  Structural constituent

of cytoskeleton

Biological process GO: 0007568  Aging

GO: 0008544  Epidermis development
GO: 0030855  Epithelial cell differentiation
GO: 0042633  Hair cycle
GO: 0031581  Hemidesmosome assembly
GO: 0045110  Intermediate filament

bundle assembly
GO: 0010212  Response to ionizing radiation
GO: 0010043  Response to zinc ion

3 g

NS Keratin 14 J2 H1 8] 2285 TR —
AR, FEAE E ARk RIS R B
Keratin 14 5 115 55 SRR 40 MR 09 A= FIFE R,
DL T R N S8 AR A B DD G R B
I, M Keratin 14 35 [RG5S F TR0 H %, B8 L0
TERE R I BE, #R2R Keratin 14 25 (5 5
WERIER, BA—EMAEY»E L.

20 FF 25 1 CKs 2 200 i B 28 1Y B 20 T
A3, TELAERF A IR A, 2 5 Al il iz 2 A0 5 4
L3 AP s T B R VE I . AP AEY)
R K, X Keratin 14 FERPEA 700 5047, 45
REW, Keratin 14 FHEAWAE 3013 DEA
FTE CpG B5(E 1), P4 Keratin 14 R B9 F kAT
RESZ LWL W B/, X5 Keratin 14 2 FI7E
AN AN RIS, AT A0 JL A S RER ) & o
WX} Keratin 14 25 B4 87A] 41, Keratin 14 11
74~ o BRHERN 5 A4 B I & (Bl 52K 4724
FIFRAH R, 1 H. Keratin 14 5 [ &—FpJCEE 45
FIR SRR PEER (& 3), AT PAFED, Keratin 14
() IR EE AT BB S 7E A A I AZ A G iz e B
e SR BT, e 5T b 2H B AT B R I ) A5 AL
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RN 7% A . 2, Keratin 14 2512 52
M PSR BAE ], RS W5 K455 SR IIEE,
XTSI ORISR, X T AH DG 14 A8 BURF IR
A—E BRI . AWFFEE R A ME B A
F B9 KT Keratin 14 [ U 25 58 FLSL AT 58, X F
RAMSE Keratin 14 X 24 B 2L AH ¢ ) A= 2 00 72
AREEAE T, B 55 g e A R e 1Y) 5% 2R 346 i
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