LZHR M RIS, J. Anhui Agric.Sci. 2020,48(8) ;114123

A 1AETT AP2 ER X KRN EMERFTH

A R 2 A o g

CL AR LU 1 2 e A 2 o By 6 55 B UROT 2 IO 11 48 B SE 3 22, I 2R

614000; 2. 2K LLASEA% Be A= ARk 222 B, DU 2R L 614000 ;3. R LIS 24 Be gy S5 5 AL 20, U1 SR 1L 614000)

E AP2 AR —ARAREM L BTOARER, A A8 RES, A A AN LS5 k3 i40 8% AP2 & &G e 2L
R\ BB M R itk R F AT T e A AT, R A, IR T A AA40G00375,AA54G00162 H A4 2 & &, L4 AP2 & &
HARBEFG, AR S RF QAL mit, RA R AASGO0350 B F ot g, LA ik s B g, AN R R THRES, 4k
AAS B 5 AT R I AP2 & & 09 M oh e B0 il 3T fE 2 R BR (Ser) 45 S AT BEBR AL R L IL4G . AP2 B @ i) R LML RN K A £,
BRI 0 B LM TR AT R D HEFPDR G A RN B W >a— Rk >N SB-4 A, P 14N AP2 BRORAA 2 AMRTEMH
B, AAHAH I AMEFEMR, 2RABURENTEM BN AP2 AR RS MEIT N EARLEGFH KX F, TBERTAHik— 5
R M F R — R R IRIE,
KR A0 BT AP2 A H A MRS
RESERS 09432  CERFRIGAD A
XEHE  0517-6611(2020)08-0114-10
doi ; 10.3969/].issn.0517-6611.2020.08.028

FFARF (FIRRS ) #7155 (OSID) :

Bioinformatics Analysis of AP2 Gene Family in Aethionema arabicum
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Abstract AP2 gene,as a functional gene regulating plant flower development, is involved in the establishment of floral meristems.The physico-
chemical properties,advanced structure and phylogenetic relationship of AP2 proteins from Aethionema arabicum were predicted and analyzed
in detail by bioinformatics.The study shows that apart from the stable proteins AA40G00375 and AA54G00162,the other AP2 proteins are un-
stable ,and most of them were located in the nuclear.Only member AA8G00350 belongs to secretory proteins, the rest are non-secretory pro-
teins, and they are not transmembrane proteins. Analysis of phosphorylation sites shows that the biological function of AP2 protein is mainly a-
chieved by phosphorylation of serine (Ser) site.The secondary structure of AP2 protein is dominated by random coil ,and the content of second-
ary structural elements of each member is presented in the order of random coil > alpha helix > extended strand > beta turn.Fourteen members
of AP2 protein have two conserved domains,and the rest have one conserved domain.Phylogenetic tree shows that AP2 gene family of A.arabi-
cum is closely related to that of Arabidopsis thaliana , Triticum urartu. These results provides some references for further study of its biological

function.
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Table 1 Characteristic analysis of AP2 encoding protein sequence in A.arabicum
P4 T Physicochemical property
[EnR(EPERis ARIF ik HIEH
1D FHEH 1D e = TR IL B TR SR RS SV 57
Aethionema Arabidopsis ;\Iﬁgbﬁﬁéﬁf SrER Nfﬁi ¥T ] TotalJ;lumher TotalJ‘numher Z;*%"'g;{gﬁ Ne 155 %% Subcellular
arabicum thaliana ) um ?r‘ '(Zl ) pl 0 E C/u/lilD of negatively  of positively n§t¢11 Hity Fat index localization
gene [D gene [D amino acids welg t charged charged maex
residues residues
AT3G20840.1
4
AA26G00748 ATICS1190.1 578 5.95 63.132 56 44 48.81 60.00 oA
AT1G51190.1
4
AA2G00186 AT3G20840. 1 558 6.02 61.895 57 44 48.76 56.18 Az
AT4G36920.1
N 3 X . . 4
AA30G00232 AT4G36920.2 412 6.35 46.095 50 45 49.85 53.30 Az
AA30G00284 AT4G37750.1 463 6.6 51.227 45 42 57.72 60.69 IRk
AT1G16060.1
AT1G79700.2
> . . . . 4 L
AA31G00833 AT1G79700.1 335 8.35 37.745 46 43 46.61 58.96 AR kiR
AT1G16060.2
AT2G28550.3
> 4
AA32G00857 AT2G28550.1 472 7.06 51.761 55 55 56.7 51.29 B oA
AA37G00143 AT1G16060.1 329 6.18 37.441 48 44 57.29 59.03 Ei e
AT4G25470.1
AT4G25480.1
4
AA386G00002 ATAC25490.1 307 8.58 34.497 39 44 53.76 67.75 BN oA
AT5G51990.1
AA40G00375 AT5G17430.1 528 6.44 58.639 53 49 39.22 55.8 gl enA
AT5G10510.2
AT5G10510.3
4
AA44G00309 AT5G10510.1 565 6.27 63.181 59 49 48.57 57.77 A%
AT5G65510.1
AA44G00651 AT5G57390.1 454 8.99 49.722 41 47 57.78 59.78 A Az
AA54G00162 AT1G33760.1 352 5.46 40.075 51 42 39.51 66.88 20 it
AT5G51990.1
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5 4 4
AA55G00050 ATAG25480.1 373 5.16 41.463 63 51 60.45 69.17 Az A o
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AA5G00136 AT5G61600.1 463 9.08 52.408 59 65 57.58 72.66 EienA
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AA19G00471 AT2G41710.2 422 8.54 46.300 52 56 50.77 63.41 Az
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AT5G60120.1
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N A . . 5 4
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AT5G60120.1
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Table 2 Number and location of conserved domain of AP2 encoding

protein in A.arabicum

L5 1D PRSFEER A H PRSFEE R B
Gene ID Co.nserved Co.nserved.
domain number domain location
AA26G00748 2 Yaso— Vs s Lip—Kosg
AA2G00186 2 Yogs— Vi s Liss— Ko,
AA30G00232 2 Kye—Ess9, Quza—E 05
AA30G00284 2 Hiy—Vig0 »S2s—Ks
AA31G00833 2 Sius™ S S5 6o
AA32G00857 2 Ky5—S314, Q19— Ex,
AA37G00143 2 145 Sa06» Yas—Ey6
AA386G00002 2 Y5 —Si155 Yo —Dsyy
AA40G00375 2 Yais—Vass s Lis—Nosy
AA44G00309 2 Lo =K, L35y Vis
AA44G00651 2 Yo, —Viss s Lin=S0s1
AA54G00162 2 S0 Eass ,S9—Eg
AA55G00050 2 Pay—Ss0 s F'iy— Ly
AA5G00136 2 Hyp—S16s , Hygo—Pss
AA19G00471 1 L,—Y,,
AA16G00088 1 163 _Ezzs
AA91G00006 1 Qo —Y
AA8G00350 1 Qus—Eoy
AA60G00285 1 N 101 7Q 163
AA8G00012 1 Kpn—E
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Fig.1 Analysis of conserved domain of AP2 encoding protein in A.arabicum
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AT A5 R TC A 2 L R/ NGRS 8 By
TCHUE: > - W2E> S A > BT £ . P o BRE 7 26 1
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AR LR R AA386G00002(64.82%) , (5 Lt
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FTBIRIAAA ST AP2 25 1 A0 =45 M W 434 & B8, BF A
FAHLL o MR IR R, H AT 10 AN (1~ X)  JIVe
A 3 LR (AA16G00088 , AAGDG00285 . AA44G00309) , IX 4
A 1A (AA30G00284) , HAR - I &A1 2 i, =
KA T EA o - MR TE T B £ 10 VI (AA8GO0012,
AA31G00833 ) . VI 4 ( AA54G00162. AA37G00143) . IX 41
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YEE I 14 B b 1Y 2 T4 (AA19G00471, AA91G00006 ) | 1T 2H



118 BRR WA 2020 4
(AA5G00136 ,AA30G00232) (I 4) . 1.0r —— G4 C score
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Table 3 Hydrophobicity/hydrophilicity analysis of AP2 encoding pro-
0.6F
tein in A.arabicum g
A 0.4t !
EONI¥/ 3 B g /N
Maximum hydrophobicity ~ Maximum hydrophilicity R 0.2+ 'H‘\ ‘I"J A
JEH 1D - - 3/ (WAVIVANW| |
Gene 1D BIR)T IME FIRT IME 0F ATl T PT P Tre er rrerd Pn
Anlino Aminl) MNKLYICFPFYGYFSMPLATYYGSSTLQYSSGYDIFLAELLAEHLSSYISYFSFYIEHSLYAAQRNESPD
acid No Score acid No Score L . . . - 1 )
: e 0 10 20 30 40 50 60 70
AA26G00748 147 1.478 4 ~3.256 5E Position
AA2G00186 141 1.656 62 -3.333
AA30G00232 344 2211 16 -3.311 E 2 BTHMAETT AP2 EE %K E B MNE S K
AA30G00284 411 1.844 229 -3.333 . ..
AA31C00833 2% 1.689 37 3456 Fig.2 Prediction of signal peptides of AP2 encoding protein in
AA32G00857 439 2.067 152 -2.833 A.arabicum
AA37G00143 188 1.767 34 -3.522 g e
AA386G00002 159 1.778 50 i 27 FRMAETT AP2 ZRFIIGMR FIM MEMES.0.4
AA40G00375 105 1.156 149 S3544 BRPERT 20 ASBTRLR AT AP2 B N EAEIR F A1 AT motif £
AA44G00309 200 1.456 511 -3.500 X .
AA44G00651 137 1.444 162 3633 TR BEE motif HH O 10, HARZHOTBINE. AT motifl
AAS4G00162 307 1322 6 -2.467 motif2 . motif3 . motif4 3 4 Fh T 141 3 3 7276 T 20 ANk 5t =2
AA55G00050 291 1.589 164 -3.100 5
AA5G00136 260 1.478 99 ~3.489 1, YRG I RAYD S 0 Bk iF 5055 T DNA i H A 4%
AA19G00471 373 1.456 102 —3.289 SEHEFRY gﬁé o o HHIE AT, motifl  motif2  motif3  motif4 2
AA16G00088 67 1.678 81 -3.356 -
AA91G00006 8 1.333 2 -3.200 (TEVA(SES ﬁﬂU%lﬁﬂ§QM§f%#oﬂE¢ i 3]
AA8G00350 52 2.233 217 -2.767 4
SHHEELIN g i Eyill oAl
MSG0030 2w [ DI WOMBUR R, R AL
AA8G00012 204 1.500 194 -2478 B BTRLAA A ST AP2EE R G i 4 120 103 43 T AN B
F4 WHAZETT AP2 ERRBHEQSERF MBI &G
Table 4 Phosphorylation sites prediction of amino acids of AP2 encoding protein in A.arabicum
RIS S0
22 ik Serine JrE iR Threonine % %R Tyrosine Number of phosph-
SEP 1D orylation site />
G ID % " % — e
ene . e REE - e REE - S KB 2254 pix Jig
[ivAs - i - i . 2 2 N
. Maximum - Maximum ; Maximum f2(S) 2 (T) R(Y)
Location Location Location L K .
value value value Serine Threonine  Tyrosine
AA16G00088 294 0.997 293 0.989 256 0.625 33 9 1
AA19G00471 164 0.997 55 0.974 270 0.912 33 21 8
AA26G00748 279 0.997 321 0.941 545 0.902 46 24 11
AA2G00186 275 0.997 178 0.900 82 0.962 44 21 7
AA30G00232 133 0.998 11 0.958 23 0.984 29 14 2
AA30G00284 90 0.998 216 0.964 147 0.878 45 19 8
AA31G00833 8/233/237 0.998 278 0.978 132 0.959 24 15 6
AA32G00857 158 0.998 169 0.942 20 0.956 53 13 4
AA37G00143 8 0.998 11 0.872 129 0.973 25 12 3
AA386G00002 23/233 0.991 37 0.947 29 0.912 18 10 4
AA40G00375 248/273/446 0.997 211 0.951 250 0.959 34 15 9
AA44G00309 350 0.997 270 0.855 400 0.871 50 20 8
AA44G00651 282 0.997 179 0.955 425 0.874 50 19 5
AA54G00162 313 0.996 232 0.928 165 0.971 26 6 5
AAS55G00050 85 0.998 37 0.968 329 0.943 24 12 1
AA5G00136 344 0.997 29 0.966 444 0.880 44 27 3
AA60G00285 100 0.997 111 0.942 134 0.875 19 6 4
AA8G00012 195 0.996 65 0.903 41 0.835 17 11 1
AA8G00350 184 0.994 355 0.963 318 0.963 46 11 1
AA91G00006 93/177 0.998 172 0.984 187 0.890 32 12 2

14H A 51 (AA16G00088 . AA8G00350, AA91G00006 . AA60G00285)

F A A motifl , motif2 . motif3 X

% 3 Bl T I 4 2 4R

(AA8GO0012 , AA30G00232 . AA32G00857) L4745 motifl , motif3
motif5; 45 3 2 B i ( AASGO0136, AAS4GO0162, AA386G00002
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Fig.3 Prediction of secondary structure of AP2 encoding protein in A.arabicum
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