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A Novel Method of the Genome-Wide Prediction for the Target
Genes and Its Application

ZHANG Jing-Jing', FENG Jing?, ZHU Ying-Guo', LI Yang-Sheng'
(1. Key Laboratory of Ministry of Education for Plant Developmental Biology, College of Life Sciences, Wuhan University,
Wuhan 430072, China; 2. Advanced Research Center for Science and Technology, Wuhan University,
Wuhan 430072, China)

Abstract: Based on the protein databases of several model species, this study developed a new method of the
Genome-wide prediction for the target genes, using Hidden Markov model by Perl programming. The advantages of
this method are high throughput, high quality and easy prediction, especially in the case of multi-domains proteins
families. By this method, we predicted the PPR and TPR proteins families in whole genome of several model species.
There were 536 PPR proteins and 199 TPR proteins in Oryza sativa ssp. japonica, 519 PPR proteins and 177 TPR
proteins in Oryza sativa L. ssp. indica, 735 PPR proteins and 292 TPR proteins in Arabidopsis thaliana, 6 PPR proteins
and 32 TPR proteins in Cyanidioschyzon merolae. Synechococcus and Thermophilic archaebacterium did not have
PPR proteins. By contrast, 10 TPR proteins were found in Synechococcus and 4 TPR proteins were found in
Thermophilic archaebacterium. Moreover, of these results, some further bioinformatics analyses were conducted.
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Table 1 Key words settings in prediction program

PPR

TPR

if(($feedback =~ /name=PPR/)){

print PPR "$temp\n";

print "$num--$CDS[0]--$CDS[1]MMATCHED\n";
}

if(($feedback =~ /name=TPR/)){

print TPR "$temp\n";

print "$num--$CDS[0]--$CDS[1]MMATCHED\n";
}
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HE AN R, JUMB AR
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nica) 105 303 A, /KFEHFE(Oryza sativa L. ssp. in-
dica) 48 832 A, FUFd IF(Arabidopsis thaliana) 123
227 AN, 4LE:(Cyanidioschyzon merolae)5 632 />,
41 B (Synechococcus sp. WH 8102)5 341 4>, &4l (Vg
PME YN R Thermophilic archaebacterium)4 598 1.
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7N o
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2,
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12 F BRAT B S 10 7 72 T B0 i T A 3 R 411
PPRZE (4 %04 735 4, Lurin CZ5 B3] ¥ 4 441 4.
Sk LU, PR 5 2 3 [E] T 2 ) 58 4 — FE IR P 4
ME AN 364 A, AT EY 82.5%,
PATTIII S ELIP) 49.5% o FRATT TR0 2] (1 1117 At AT 1 A T
ME|WPPRET KA 371 A, AT T 21 1 1y AT T 4%
A P E I PPREE A B 77 4

MIX 77 A PPR AR (1R BEA LA LA FAT T T
F) 735 ANE AT HIHAT IO, RILX LA 5 #R
FIFATTM IR 735 AN EE AR I8 100% EEXT,
A AL UL 77 A PPR 2 [ (13X LA 751 585 4 FRAl T 9
DU 7 B0 00— 3850 b BEP Ao 31X 0] 2 A AT T 7 T
AT EST HLFHHE A AT 8. 4 T 5AF
AT AR, BATE S T A ALK Blast, - fib A1
WEIE 77 AN FVFIBAT T 1K) 735 AP 5 AE — ik
HH blastall.exe B4 34T EL X, B E<1e-200, TFEAN45
EN

H b 45 RBATT T LR 2, Ab AT X 77 A
JEA, A5 72 AT S5 REM R 0, & plix Ly
14 93.5%34) A BAT T (1) 3 ) 1) 350 A B, i b
FA L 7 0 £ 1) 364 ANFP 4, Lurin CZ25 BU0I 21 (1)
P 5T 98.9% #R A 25 L8 B AT TN 2] 1) )3 5 X
FATTH PN 25 5 VA R A

#*2 =ZEMFAYH PPRITPR EFFMLER
Table 2 Genome-wide prediction results of PPR and TPR proteins

HERE IR N AR A LE )
. | PRy . o
Oryza sativa ssp. Oryza sativa L. ssp. . ; . Cyanidioschyzon Synechococcus sp.  Thermophilic archae-
. X o Arabidopsis thaliana .
Jjaponica indica merolae WH 8102 bacterium
PPR 536 519 735 6 0 0
TPR 199 177 292 32 10 4
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El1 TPREBTHENE
A: BERE HARHS; B: RS 93115 C: #UBIJT; D £13; B: W4l1H.
Fig. 1 The classification of TPR proteins’ subfamilies
A: Oryza sativa ssp. japonica ; B: Oryza sativa L. ssp. indica; C: Arabidopsis thaliana; D: Cyanidioschyzon merolae;
E: Synechococcus sp. WH 8102; F: Thermophilic archaebacterium.
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h T T GIaAT, AT Perl 15 53T
TREPHE, TN R G s Re F P AE H AS Rh ERAE R G
SPHRE FEREAT Ui IR, H AT E4E Windows/DOS. Linux
G rp Ak, HANRRIR R 45 .
Perl ZniFe, 7 FH T Pfam $IEFE R YR . Pfam HiE

JE AT RO R G e A B R I AR R, e A
) TARAER P F Lo, B AR ARG R RE IR o )
TR SR I TR AT R, PO R ) o R AN R
JEAB L BlastZ w1 2 Y2 AR T7vk 7 o iR T T B
PRI, G T SR B A B O R B
SRR, ROKHAREL T F00IN i A K I ), B e
YRR B v SR Ao A TN AR 8 W] T A i DN 2 I
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B2 PPREBHITREN%E
A: HiRE H A ; B: RIFE9311; C: RIS, D: £0%: .
Fig. 2 The classification of PPR proteins’ subfamilies
A: Oryza sativa ssp. japonica; B: Oryza sativa L. ssp. indica; C: Arabidopsis thaliana; D: Cyanidioschyzon merolae.
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Fig.3 The comparison of some PPR Proteins’ prediction
results
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BARARGEHET HMM 1 45 f 3 Fill, Hd it Perl
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(R A &5 R ek 1) 2 i A JEAR AR RS 2 2 I, A&
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G i DR 2 R DAL P T AN o B BRI T O 4 T A R
BRI o R T A 25 R HHE P 2 R T AR
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WL PRI 7 v, Tt A T 480 DR B R
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FE— R R A RS T Tl i e B . 3 A, Fk
ATTFREIN 75325 1) R it A2 R0 FH 5 K 8000 e ) e P 0
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BN . B DS D2 AW R R, 1K Le 4 14
(140 0 % R 3 HOH % U R B ST k
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FIFHBRAT A A T 25 2R, w] DAEAT BE VR N
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oh RS URM B A A SR R 2 4K TPR A
PPR [, FRATW] LU (G B S AT R R 4 7 1],
I N FEAR b B4R % B R I D REIE R, ke ke I S5
WFFLBEE T Al o I AR R I RIFTU 3R W AE 420 400 B S
ANE B WK E FL S PPR 45 M3, 84X 26k
SEEPRUE SARAE TIRATHE PPR 5412 X
LSOO 2 FRATI SR A B 2 1 A S
T Tk ef TR £ SR SR RN Ay, BATT AT U AR AR 2 A
BRHEL, HWn7E RS AP h A PPR &M, 1 TPR
HOHCOAL M. TPR & E/FF1H PPR AR AHL,
XAETF I PPR B ALl TPR & A LITR? BEA
VRN, BT AR, EER4] PPR
SVECH ST S TPR AR R B B AE DL L, IX R4 1
A N IEAT 4 SRR R ? AR UEE] TPR E#EL
REARSE, AT E A IhAE? i PPR A1 £ (1 556
AT QMR KL ) AR B 4G — 20 BT R

I 55 A P A 2 A i DR A 5 o 4 i PRI 4 )
TAE, AWFFF O LA I 21 52 560 Rl 2% % n) S 56 4y
T 541G B A4 & LG B . BB UL
AN 28 1 AR W R e, S A RS B U
(R, A FRAT 8 D) (1 75 200 2 00 A R0 S 4%
P75 o TN SR ARG BB R R
SERIIRNAE ST, AF AT LA 8T (0 R0 A1 R A1 T I Ath A=
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MG AR R A A A
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