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The bioinformatics analysis of Prp5 proteins in some
model fungi
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Abstract: [Objective] Prp5 proteins were analyzed by bioinformatics in seven model fungi. The
purpose is to lay a foundation for further experimental study of Prp5 in RNA splicing and other unique
biological function. [Methods] Some basic characteristics, secondary structure, domain and tertiary
structure were analyzed and predicted using online webs and softwares in Magnaporthe oryzae,
Schizosaccharomyces pombe, Saccharomyces cerevisiae, Neurospora crassa, Aspergillus nidulans,
Cryptococcus neoformans and Candida albicans. Meanwhile, the homologies of Prp5 proteins of seven
species were compared, based on which a phylogenetic tree was plotted. [Results] The results showed
that all studied proteins are unstable hydrophilic protein. Prp5 in Magnaporthe oryzae, Neurospora
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crassa, Aspergillus nidulans and Prpl1 in Schizosaccharomyces pombe were alkaline proteins whereas
Prp5 proteins in Cryptococcus neoformans and Candida albicans were acidic. Evolution analysis
showed that the seven model fungi are divided into two groups and Magnaporthe oryzae and
Neurospora crassa have the closest genetic relationship. Alpha helix is based structure. All proteins
contain DEAD and Helicase C domain. Tertiary structure analysis showed that DEAD domain is
stable, while domain Helicase C showed some changes on the spatial structure. [Conclusion] Prp5
protein may play similar role on account of their conservative structure in different fungi. However,
Prp35 protein in Saccharomyces cerevisiae is a little different on spatial structure, suggesting that it may
have some unique functions. These results will provide guidance for further study about Prp5 in the

experiments.
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(Saccharomyces cerevisiae) . HLiE ik fifd 7 (Neurospora
crassa). 14§ % (Aspergillus nidulans). B ek
I (Cryptococcus neoformans), 4,3k i (Candida
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(http://web.expasy.org/protparam/ ) EL A1 T .
1.2 ZREMREBD

T AR AT Prps (BFEIELE N Prpl 1) i

o, FIHAEL M NPS@SOMPA (https://npsa-
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ma. html) PN A AR 8 5T k454 . A NCBI K
vl F1 Sanger (http://pfam.sanger.ac.uk/){EZ K453 HT
B 8 R BE IR S AR S DI, RS A
DomainDraw (http://domaindraw.imb.uq.edu.au/)fE£k
B o2zl e A s =C A
1.3 B eRiriaE

A ClustalX 2.0 Bl A2 /¢4 Hext, i
MEGA 5.22 %4+ 1) Neighbor-Joining ¥4 l &4t
AR, HA S8 E N Test of Phylogeny :
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pPoisson model,
14 EBRR=ZREHSH

T = A TN 3 B 2R SWISS
MODEL (http://swissmodel.expasy.org/) 7t £& 4k 14 i
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xR1 BOEREED Prp5/Prpll EEM—HIEELER

Table 1 Homology comparison of Prp5/Prpll protein from some model fungi

GBS EARPY S B —HE I E fH
Species Protein GenBank accession number Homology (%) Query coverage (%) E value
S R TR
TR MOP1p5 ELQ33225 100 100 0
Magnaporthe oryzae
ﬁl
Z‘%E@E’t SPPrp5 NP_595604 491 100 10
Schizosaccharomyces pombe
pAl
Z‘%E@ﬁ SPPrpl1 NP_587856 63 67 0
Schizosaccharomyces pombe
RRIPARE R o SCPrp5 YBR237W 63 67 0
Saccharomyces cerevisiae
ST ek 1
HAERILA NCPrp5 XP_965469 70 83 0
Neurospora crassa
< P
Fodtas: ANPrp5 XP_658870 57 83 0
Aspergillus nidulans
s el
He , ﬂilil. CAPrp5 ORF19.6831 48 78 4e-165
Candida albicans
g S BR A
LR CNPrps AFR93204 54 64 0
Cryptococcus neoformans

T A MU & 45 SR04 B 8B Prp 819, T 1A

Note: Proteins are named by initials of genus name and specific name plus Prp protein. The same below.
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HHh BN PrpS 1 K YEEERE Prpll IR
P, LR J e A 7 45 R ASUIR 5 (p1=8.69) 5 1T A
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fia ke, HAp oA BBk T 1 55 s B i (pI=6.00) ;. FIT
AEANATERN KRN . BRI
R IR TP PrpS MAERE MK MR T,
TR AE— 22 5
22 Prp5S EEHMS FHADH

g BHA 7 R B P PrpS B 1L E R
FRSFYE , ASSCRI ] MEGA 5.22 #4617 T R G8EE

RHREE, 255 aE 1 R, B 1 HRTLUE
FeT I R FHORELRGS Tk M o 57 T AR Rl 45 05, a8t % i s A
M, R FRFEEMER S, REERUERT, 1M
AR SUEEERE . FEREKE . HaE
TR TR ARG 1 B 1) 2 5 Ok RAKUCHTIE o [l DA
HSPrp5 (Homo sapiens- A ) #1 RNPrp5 (Rattus
norvegicus) N AMEE, HRHE Prps & B E R 515
SR, 7 RS 2 2R
2.3 Prp5 EHTREWTON R L5118 53 4

T R S i — 2B R A S )
fitf, Forb o BRERN B HraS o R B WL
ML AT T & B Prps 2R 1A 451
BRI 3 PR, B EMTEAEA BRI )
AL, T o 82 . B TR AN TCEAS T o b2
BR, o o BETRASHATE I SR B I o ) e
5, S 44.23%, P TS & LB LABRIT R R
L e AR AR 1R 5 7.35%
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fie, FIH Sanger & DomainDraw 7EZ&F 4] 7 Fips
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Table 2 The basic information of Prp5/Prpl11 protein from some model fungi

7% =] % =N P E __ &y ==
EELET ElEIs AE%? %EE% Mﬁ1¥51 1 i‘%:Et H 7£ﬁlﬁ Q i =i
. g ccession engin o olecular soelectric omology uery coverage
Species Protein number proteins (aa) (kD) point (%) (%) Evalue
ST
R MOPrp5 ELQ33225 1200 131.69 8.52 100 100 0
Magnaporthe oryzae
gl
Z\J‘.ﬁﬁ%ﬂ SPPrpl1 NP_587856 1014 114.21 7.89 63 67 0
Schizosaccharomyces pombe
il
PRITRE . SCPrp5 YBR237W 849 96.359 8.22 63 67 0
Saccharomyces cerevisiae
e e
AR HIE NCPrp5 XP_965469 1194 131.30 8.69 70 83 0
Neurospora crassa
=
%J;%Hﬁ@ . ANP1p5 XP_658870 1173 129.99 8.43 57 83 0
Aspergillus nidulans
/_:,\‘
A é'_‘“ Bk%_ CAPrp5 ORF19.6831 884 100.40 6.09 48 78 4e-165
Candida albicans
A BBk
AR CNPp5 AFR93204 1071 119.77 6.00 54 64 0
Cryptococcus neoformans
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Schizosaccharomyces pombe (NP_587856)
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Cryptococcus neoformans (AFR93204)
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1 7 #4EXNER Prp5/Prpll EHRIFEN DT
Figurel Phylogenetic analysisof Prp5/Prpll protein from seven model fungi

#* 3 WORKNEET Prp5/Prpll EAZREEH
=T=pse

Table3 The percentage of predicted secondary
structure of Prp5/Prpll protein from some model fungi

B Hefh

EE| o BiE B Tum TeRE

Protein a-Helix (%) B-Strand (%) %) Coil (%)
MOPrp5 36.33 12.08 8.33 43.25
SPPrpll 39.45 15.29 8.38 36.88
SCPrp5 40.05 19.43 8.24 32.27
NCPrp5 36.26 12.90 8.71 42.13
ANPrp5 38.87 13.04 8.78 39.30
CAPrp5 44.23 14.48 7.58 33.71
CNPrp5 38.19 14.57 7.75 39.50

DL 2, 7 P Prps & P14 HA44 DEAD
Helicase C 543k, XX P~ hae 4 Fy il i 2 3L iR
HEFT M & B, DEAD 254438 i JE IR ik S Fi e A
175-177 Z Ia), 3 v i 2 Bk 2 A o5 1 491 7
12.6%—14.6% Z [] , & % 24 3 @ Fr ot ) 7
8.6%—10.3%2[f], Helicase C 4% & JEfR vk it
o fe 78-79 Z Al mEME A Ik R BT o b ) AE
16.5%20.5% 2 [0], PRt 2 MR T o L 131 B ol e
(6.4%) Sh H AL FAE 10.1%—14.1% Z 7], F W]
DEAD 1 Helicase C &5 F438AEBRERIE %L A1) 6 F
YR EEAKE, Hibx 6 MR EFEPM Prps
E A RESTE AR R A = ety , I B AR R
Y- Ihfe . BRI EEEE PrpS 25 AR B TR I %
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Wiee FAless SHAE A 255, X — g RAE
J5 T = A R R O b 3R A SR S Ah, K
MOPrp5. NCPrp5 Hl ANPrp5 YA BE K2 4546y duf,
I B FEAR 3, R PrpS 763X 3 FlAE Y s B AR
S, M, E LT RUE S, ERRES R
g T,
2.4 Prp5 EBB=RLE/ITRM

h T C I 7 REECETE T Prps IR
Gt , FIF SWISS MODEL 7E£k#44:, LU 4ljy.1.A
BN 7 RIS ELIE Y PrpS 11 =R

1 1200
MOP1p5 a 9

1 1014
SPPrpl1 a 9

1 849
scrps - e

1 1194
NCPrpS - e

1 1173
ANPrpS - e

1 1071
CAPrpS - o

1 884
ONPps - e

® DEAD ® Helicase C

2 EHEREFET Prps/Prpll EELEMIEERE
Figure 2 The model graph for domains of Prp5/Prpll
proteins from some model fungi

Note: MOPrp5: Prp5 in Magnaporthe oryzae; SPPrpll: Prpll in
Schizosaccharomyces pombe; SCPrp5: Prp5 in Saccharomyces
cerevisiae; NCPrp5: Prp5 in Neurospora crassa; ANPrp5: Prp5 in
Aspergillus nidulans; CAPrp5: Prp5 in Candida albicans; CNPrp5:
Prp5 in Cryptococcus neoformans.
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FIT I, 255360, Prps B = A5 F 2k 2
AGEMIR LR, Hih DEAD 4hiistase,
Helicase_C Z5FAE2S (4540 FAAAE—E 7Rtk AN
FAREERE, FORE . RS O B A S 2
() Prp5 &5 1 — &5 [RIRAR B R , R4FE IR BEAY Prpl 1
ISR A A BEERIE A PrpS ZE 1 — &5 [F)TR
FRRE R, IXSOFEAE R R A A YR N D REAGAR

Ik, HARSESR AN 3 I 4 FR o XTERPEEER IS
HAE =R 22— o 18, HIH Prps &1
TEZEF S DTRE T REHAT — & e

X JURIER (BT 45 G 7 s I 2 R IR 3 i (R 5) '
N, SRRV E LR F 2L Gly, Thr, Gln, Ser.
Trp F1 Lys R 3F, Hrh Gly 2 TIFEE LRSS
P, FRIHITRYILS & HA HEEH.

I o-Helix
B-Strand

N -Tum

—> Coil

B3 HBHEXERSP Prps/Prpll EA=REMFTMEXE
Figure 3 The model graph on tertiary structure of Prp5/Prp11 from some model fungi
Note: A: Helicase C domain; B: DEAD domain. MOPrp5: Prp5 in Magnaporthe oryzae;, SPPrpll: Prpll in Schizosaccharomyces pombe;
SCPrp5: Prp5 in Saccharomyces cerevisiae; NCPrp5: Prp5 in Neurospora crassa; ANPrp5: Prp5 in Aspergillus nidulans; CAPrp5: Prp5 in
Candida albicans, CNPrp5: Prp5 in Cryptococcus neoformans.

x4 BHRIXEET Prps/Prpll EAZREMEL H TS RETMN

Table 4 Comparison analysis and quality evaluation on the spatial structure of Prp5/Prp11 from some model fungi

HH Kt H — Bk AT RN
Protein Template protein Identity (%) GMQE
MOPrp5 4ljy.1.A 44.35 0.24
SPPrpl1 4ljy.1.A 44.39 0.29
SCPrp5 4ljy.1.A 100.00 0.55
NCPrp5 4ljy.1.A 44.02 0.24
ANPrp5 4ljy.1.A 44.02 0.25
CAPrp5 4ljy.1.A 44.12 0.37
CNPrp5 c2lehB 44.10 0.28
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x5 EMEXEED Prps/Prpll EAKME SIS
SHEERTRE

Table S The predicted amino acid residues of binding
sites of Prp5/Prpl11 protein from model fungi

HH L5 5 R SRR I

Protein Amino acid residues of binding sites
MOPrp5  3Gly, 2Thr, Gln, 2Arg, Asp, Phe, Pro, Val
SPPrpll  2Gly, 3Thr, Gln, Ser, Trp, 2Lys, Tyr
SCPrp5 Gly, 3Thr, 2Gln, Ser, Lys
NCPrp5 2Gly, 3Thr, Gln, Ser, Trp, 2Lys, Phe
ANPrp5  Gly, Ser, Leu, Ile
CAPrp5 2Gly, 2Thr, Gln, 2Ser, Trp, Lys,
CNPrp5 3Gly, 4Thr, Gln, Ser, 2Trp, Lys, Leu, Glu,
2Ala, 2Arg, 2Asp, Met
3 ik

HI AW R] Prp5 & FITERT By HEIATE 1 M B5Y
FeRkE o Dy AR R, B Prps BT, i
BEACRBEIE N, BTHeukgkg! T, Ao 7
PR L Prps BRI EAE L L BT . 43
TR . —REEH . SE5RIE T T = b A
AT T o3, AT TR 7 A R TR
Prp5 & FAESE LS I it A —E I ZE R, T
FEHADIRACE BT AR, 37T g 5 AN R A= U AE i
et R A B SRR A DG AT 1 R,
S5 HL U/ B AR BRER T (p1=6.00) . 1 8 S BR AT
(pI=6.09) FlI L5 1 (p1=7.89) J2 43 45 /1N S
TR Prps 5 HAD R SRS R IO A
WA R8T Prps AW Bl RA HEE
S, [l A g A AR X LR ) Prps B FIHLA —
EMSEME

AR 7 P LT H ) PrpS 88 1 7E 55 L s A
i DAAE— B2, (Hikse2s R IR R AT
Wi I BT RERY FEER R, Oy B SR £
BT H i HA A D REAS A RN — 4 . | AT
BRI RS Prps 2R (5T R H HAA fR~F Y DEAD
(Asp-Glu-Ala-Asp)Z5 I $1i45 DEAD #4181
EAW S S5H BN ZFAEY A, MR RIE
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BFRBHHE, RERH, SXREa] DU, DOR T BIE I 3) Bl R AS, EORIELIER, A FEii; 4) 5%
SCHHEE () N 2RI TP SO BE— 3, (AT F b SCHEE RIS, 5 58 )5 45 W00 3 SO L% M 0 TR 119 G D) Al S PR T
HEETS. 5) ME RS EE, BRIERANEHME, 0. DNA, ATP%:; 6) 7EeSCiisivh, R Scr b S
5.
3.3.2 SCH: RiEARH . FLA, SRl BEMTNERIEAA R, WEE . FKik.
4 FeAIVLH
4.1 TP

JL#E KD 5E DNA L RNA S0 EH P41 98 3, 34 Se il i BR3P & EMBL (BR¥H) X GenBank (3% [H)5k DDBJ (H 4),
FH 75 2] [E PR 3 R 22 5% 5355 (Accession No.)J FHEK .
42 KT
42.1 APRBEZRANFFRROICE, 5D —FmH.
422 FEATEESFR . FEPHRGSCE, IraERm SR Scy . SR T R A R g iR BT A . EE W
A5, HOESE
423 XF s IR R A ARG T SO T, RNy RN A KR sh, KRR .
424 AN EEUHIEE O ESYE, BEYRRNS . FERERET I RN —UIER, hEHF AT,
43 WRFT RPERAE R
43.1 KWMAIESEHRESEETE WA FEHNRE, —8BERR 2 NHAZ W@ E-mail SEHREA, (E& SRR
RGEWMAEE., &L E . AHEd)E, EERIEmMEITR R RS E LTS T, K5 DARR T 0y F P 44
BB BE IR IR G AL SR, Fr gm0 5 o SR A 8 R R R s AL, AR REe R e Ja HEBA R 2%
432 XA AR — R o B SO BT A ME— AR, XA AR IR S S m R  AnfEE BRI R R 3R,
TETER R A R B A i, SR R A E L RO . SER PRI AT R R EE el TR B A T A
e, AT ARET IS

5 REHBERH
WI—ZE L, BETE K AT P8 R AT AR — 58 B0 & 3 SR R AT AT . I 6 A )
6 BERFRX
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