2024 £ 3 AEE TER
[N FEEELE retrogene]
LErHmX
(eERAEAMN)

® (EAFF fasta

® (Dcds &% fasta

® QERFAZELRFFF fasta

® WEERMA off X
2R ERM

€ Dlast++

€ genewise

€ casyfig

& THEHMXHFAIELRNEA, R EES SR
3EEFEM:

B AAUERNEER parental gene- REFEE A retrogene), FEE D —RANEFEREM

B ERAETERMHBENNEMERRE T H&ERE ) retrogene

B RZEE retrocopy FITENR
AFERE:

) WEREABER, BELFT fasta SXHHIE

) (2)genewise, ERENERMINEF WA T loci, (RUALBARBEFIINE HEE)

) QEEAER, blastn BJREFF L
) (4)%I% DNA-based duplication
F1) (B)retrogene, KENETFERNER, ELSEHIMT

N) (6)parental gene, KERNEFERNMNEMN T, BIFIE
+) (7)f&i% parental-retrogene 2 E X}, retrogene, 1 X% parent f, REL 1 4
J\) (8)TJ 4L &L parental-retrogene £EX, A TH&ZE
%£%58 final candidate parental gene-retrogene pairs

5588 Bl 3 K, RN #ST, WBR T EEMNT RN 8
6.3 ERLE: arvense PRE28

hyt_GeneWise B8 5 hyt Be8

(—
(—
(=
(
(
8
(
(



START* * *

#itnn 1B E TSR

EERBRERFD HBEDFFHIE fasta X

ERidsx—HF. 1, mE—MkR

sed '/>/ s/\.1//' cds.shortid.fa -i

sed '/>/ s/\.1//" pro.shortid.fa -i

“shell

perl /blast/utility/software/FGENESHPIPE-x86_64-
linux/SCRIPTS/split_multi_fasta/split_multi_fasta.pl ../cds.shortid.fa -by_name > seq.list
rm seq.list

EAF5IFE

###H# 2.genewise

BAERSNET. AR TFRBEHITIFC
BEABRMAEENEAFINERFS (BERET, Mk cds FFl) 89 id MADEETR, FHEDAHFD
ABEFH.

#iti# 2.1 EEK genomic FFFIHRE, H&ER4LIEA IE RRI(IE X ).
—MRM off X B TR EVE E B9 R 55

off 32 H 55 RERKid, EEMNE. LILME. BER id. EETE
awk '$3=="gene"{print $0}' Crucihimalaya.v2.gff > ../gff

awk {print $1,$4,$5,$7,$9}' gff > bed

sed 's/:/ /" bed -i

sed 's/ID=//" -i bed

sed 's/Name=//" -i bed

sed 's/XMJ//" -i bed

sed 's/Chr00+/Chr/' bed -i

sed 's/Scaf00+/Scaffold/' bed -i

sed 's/g/ g/' -i bed

“shell

awk {print $1"\t"$2-1"\t"$3"\t"$4}

awk {print $1"\t"$2-1"\t"$3"\t"$4}

bedtools getfasta -fi ../genome.shortid.fa -bed bed.z-1 -name -fo z.fa
bedtools getfasta -fi ../genome.shortid.fa -bed bed.f-1 -name -fo f.fa
segkit seq -p -r f.fa > f.fxhb.fa

cat zfa f.fxhb.fa > zong.z fa



seqgkit split ./zong.z.gene.fa -i

rename "s/zong\.z\.gene\.part_XMJ/XM1/" ./*

oo ER D o

* bed XFRT=FY, MBI, HFH tab EFF I

« LEERE—NHEMNULER 0 * FFLEFRIE 1%

« tban ateg P37, $RER1-3: BRE tc, RE a, FINFFLERIE 1
seqgkit seq S

-p, --complement complement sequence, flag '-v' is recommended to switch on
--dna2rna DNA to RNA

-r, --reverse reverse sequence

--rna2dna RNA to DNA

-v, --validate-seq validate bases according to the alphabet
#H##H#H# 2.2 genewise

REEEANERE#1T genewise

EERIR 120 FF 1w A, FLbiFs Bitg

REGEI, RIFAEHRD, BIER FxHE

ctri+p ctrl+q T AR B AR RFIZETT
BRENZE R NERR Z RN TUE AFT A7 screen

“bash

foriin “cat 27391.short.id";do genewise single-pro/$i.fa single-gene/$i.fa -both -gff > genewise/$i.gw;done

#uH## 2.3 genewise 45 R4 IR

“bash

1B Z X

find blastn-jgltol/ -name "*" -type f -size Ojwc -I

2. MBR == XX A4

find blastn-jgltol/ -name "+" -type f -size Oc | xargs -n 1 rm -f

3B genewise EWMFUMER, -~ RRE—NER

mkdir genewise-onlyl

foriin s ./genewise/";do sed 's/\/\//@@/' ./genewise/$i [sed /@@/,$d" > ./genewise-onlyl/$i:done
4. THHENEENSPEF I

foriinls ./genewise-only1/",do exon=$(cat ./genewise-only1/$ilgrep cdsjwc -I); echo $i" "$exon|sed

's/\.gw//" >> genewis.onlyl.exons;done

R


Highlight

Highlight

Highlight


Is genewise2/|wc -I

27391

find genewise2/ -name "*" -type f -size Ojwc -I

0

find genewise-onlyl/ -name "*" -type f -size Olwc -I
Is genewise-onlyl/|wc -|

27391

wc -| genewis.onlyl.exons

27391

#un 3. ERERNEE

#u#u# 3.1 blastp £ EFEH BEE EAFFI EHEEA LY
““bash

DEALX

time blastp -query Crucihimalaya.v2.pep -db ./Crucihimalaya.v2.pep -evalue 1e-20 -outfmt 6 -gcov_hsp_perc
66 -num_threads 10 -outjg-e20-66cov

HEHER)

time blastp -query Crucihimalaya.v2.pep -db ./Crucihimalaya.v2.pep -evalue 1e-20 -outfmt 6 -num_threads
30 -out jg-e20

QZEBRB SR ERE XY

awk '$1!=$2{print $0}' jg-e20-66cov > jg-e20-66cov-noself

SH

HSP & high scoring pair NEFERE . BEFLEX A S mE—5 query F1—% subject &7 4 £ 4> HSP,
FMEP XS FIIH query BEZEMIB D LL (Percent query coverage per hsp)

NCBI B 77 ###F

HSP: A High-scoring Segment Pair (HSP) is a local alignment with no gaps that achieves one of the highest
alignment scores in a given search.
1[85a5228b64185ee765343c25779ee320.png](en-resource://database/2840:1)

ZRITE

270041

awk '$1!=$2{print $0}' jg-e20-66cov |wc -|

242650
###### 3.2 blastn MR E X B B AR F51 L 3t
FEM 1 &S I

AR GREHRELN RE 1-2 1 cpu, AELRIE


resource://database/2840:1

“bash

DEBIMR TSI E

foriin 'Is single-gene/";do makeblastdb -in single-gene/$i -dbtype nucl;done
(@1t 2317 blastn

awk {print $1} ../jg-e20-66cov-noselfshortid > query.id

awk {print $2}' ../jg-e20-66cov-noselfshortid > db.id

cd blast

#/usr/bin/bash

mkdir blastn-jgltol

lines=$(cat db.id |wc -I)

for line in $(seq 1 $lines)

do

hangshu="8$line"

p="p"

sureline=$hangshu$p

query=$(sed -n $sureline query.id)

db=$(sed -n $sureline db.id)

blastn -task dc-megablast -query .././single-gene/$query.fa -db ././single-gene/$db.fa -out blastn-

jgltol/$query”-"$db -outfmt 6 -evalue 1e-6 -num_threads 30

done
DREREXMHF

find blastn-jgltol/ -name "+" -type f -size Ojwc -I
MRz {4 [40w 9% 1h]

find blastn-jgltol/ -name "*" -type f -size Oc | xargs -n 1 rm -f

eSS

Is blastn-jg1tol|wc -I

219113

242650 query.id

$ find blastn-jgltol/ -name "+"-type f -size Ojwc -1
162335

Is blastn-jgltol|wc -I

56778

##### 4.5 DNA-based duplication
“bash



BTN EROAET

foriinIs blastn-jgltol/";do n=$(cat jg-gene2gene/$i |wc -I);echo $i" "$n >> geneltol.num;done
awk '$2>1{print $3}' geneltol.numjwc -I

MEREITH LN EE

awk '$2>1{print $2}' geneltol.num |sort Juniqg -c |sort -n -r > geneltol.hits.lines

EES
awk '$2>1{print $3}' geneltol.numjwc -I
23121

#it#it 5.IEGAEFIMT

query % retrogene, subject 4 i £ F

Eexd E RIS AL E:

7. q.start: EEXXEHAEEFFF(Query id) EHIEIARLR

8. a.end: LEXXEAZEIFFI(Query id) EAILE LRI

9. s.start: LEXFXETE B #RFF(Subject id) LAY IARL =

10. s.end: EEXJXIHFE B #RAFF(Subject id) £ AIZE 1AL R

#ut#### 5.1 §1 3% retrogene B934T

HAEE

(DFF retrogene ki, SEEE LI EAEMATER, BIFWAHESE 7 5 8 FINALEER, Mix:
BIEMY 8 iz SEEM 78BN 1Z BAARE (AT 190p NEEHITE)
#HHH (PSR B B AR

“bash

1) #3EIZ id RIS A9 blast £ER %, tEXUE

2) MWINEIR, REIMFFIF—FF

3) EXHEKIETENE, FEH—1T

mkdir lianxuxing

cd lianxuxing

awk '$2>1{print $1}' ../geneltol.num > filename

mkdir jg-1

for i in “cat filename';do awk {print $7" "$8}' ../blastn-jgltol1/$i > jg-1/$i;done
mkdir jg-2

foriin’ls jg-1/7do sort -n jg-1/$i > jg-2/3i.done

mkdir jg-3

cdjg-3

BARBTEROERLEX, 3277



mkdir 23456 JF¥EREET 789101112

foriin’ls ./jg-2/";do n=$(cat ..
foriin’ls ./jg-2/"do n=$(cat
foriin’ls ./jg-2/";do n=$(cat
foriin’ls ./jg-2/";do n=$(cat
foriin’ls ./jg-2/"do n=$(cat
mkdir 789 10 11 12
foriin’ls ./jg-2/"do n=$(cat
foriin’ls ./jg-2/";do n=$(cat
foriin’ls ./jg-2/"do n=$(cat
foriin’ls ./jg-2/"do n=$(cat
10/$i:fi;done

foriin’ls ./jg-2/"do n=$(cat
11/$i:fi;,done

foriin’ls ./jg-2/"do n=$(cat
12/$i:fi;:done

fig-2/Silwe -I; if [

/jg-2/$ilwce -1); if [
Jig-2/$ilwe -1); if [
Jig-2/$ilwce -1); if [
/jg-2/$ilwe -1; if [

Jig-2/$ilwe -1); if [

Jig-2/$ilwce -1); if [

Jig-2/$ilwe -1); if [

Jig-2/Silwe -I); if [

Jig-2/$ilwe -1); if [

Jig-2/Silwe -I); if [

"$n
"$n
"$n
"$n
"$n

"$n

"$n

"$n

"$n

"$n

"$n

"-eq 2] ;then sed
"-eq 3];then sed
"-eq4];then sed
"-eq5];then sed
"-eq 6];then sed

"-eq 7];then sed
"-eq 8];then sed
"-eq9];then sed

“t:N:s/An/ /b t'
"tN;s/An/ /bt
“t:N:s/A\n/ /b t'
“t:N:s/A\n/ /b t'
"tN;s/An/ /bt

"“ttN;s/An/ /b t'
“t:N:s/An/ /b t'
"“ttN;s/An/ /b t'

./jg-2/%$i > 2/$ifi.done
./jg-2/%$i > 3/$i;fi,done
./jg-2/%$i > 4/$ifi.done
./jg-2/%$i > 5/%i;fi.done
./jg-2/%$i > 6/$i;fi,done

./jg-2/%$i > 7/$i;fi,done
./jg-2/%$i > 8/$ifi.done
./jg-2/%i > 9/$ifi.done

" -eq 10]; then sed “t;N;s/\n/ /b t' ./jg-2/$i >

"-eq 11];thensed "t;N;s/\n/ /b t' ./jg-2/$i >

" -eq 12];thensed "t;N;s/\n/ /b t' ./jg-2/$i >

#HH#H### (2)retrogene Hb X ERIFES AL B E M AT

““bash

foriinls 2/%do r=$(awk '$3-$2<20&&$3-$2>-20{print $0} 2/$i); if [ -n "$r" ] ; then echo $i >> 2p.id;fi;done

for i in ‘Is 3/";do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<20&&$5-$4>-20){print $0}' 3/$i); if [ -n "$r" 1;

then echo $i >> 3p.id;fi;done

foriin’ls 4/5do r=$(awk '($3-$2<20&8&$3-$2>-20);($5-$4<20&&$5-$4>-20),($7-$6<20&&$7-$6>-20)

{print $0} 4/3$i); if [ -n "$r" ] ; then echo $i >> 4p.id;fi;done

foriin ‘s 5/5do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<208&$5-$4>-20);($7-$6<208&$7-$6>-20);($9-

$8<20&&3$9-$8>-20) {print $0} 5/$i); if [ -n "$r" ] ; then echo $i >> 5p.id;fi;done

foriin s 6/5do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<208&$5-$4>-20);($7-$6<208&$7-$6>-20);($9-

$8<20&&$9-$8>-20);($11-$10<20&&$11-$10>-20) {print $0} 6/$i); if [ -n "$r" ] ; then echo $i >>

6p.id;fi;done

foriin’ls 7/5do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<20&&$5-$4>-20);($7-$6<208&&S$7-$6>-20);($9-

$8<20&&$9-$8>-20);($11-$10<20&&$11-$10>-20);($13-$12<20&&$13-$12>-20) {print $0} 7/$i); if [ -n

"$r" ] ; then echo $i >> 7p.id;fidone

foriinls 8/ do r=$(awk '($3-$2<208&&$3-$2>-20);($5-$4<20&&$5-$4>-20);($7-$6<20&&S$7-$6>-20);($9-

$8<208&$9-$8>-20);($11-$10<20&&$11-$10>-20);($13-$12<20&&$13-$12>-20);($15-$14<20&&$15-

$14>-20) {print $0} 8/$i); if [ -n "$r" ] ; then echo $i >> 8p.id;fi;done

foriin ‘s 9/5do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<208&$5-$4>-20);($7-$6<208&$7-$6>-20);($9-



$8<20&&$9-$8>-20);($11-$10<20&&$11-$10>-20);($13-$12<20&&$13-$12>-20);($15-$14<20&&$15-
$14>-20);($17-$16<20&&$17-$16>-20) {print $0}' 9/$i); if [ -n "$r" ] ; then echo $i >> 9p.id;fi;done

for i in ‘Is 10/%do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<20&&$5-$4>-20);($7-$6<20&&$7-$6>-
20);($9-$8<20&&$9-$8>-20);($11-$10<20&&$11-$10>-20);($13-$12<20&&$13-$12>-20);($15-
$14<20&&$15-$14>-20);($17-$16<20&&$17-$16>-20):($19-$18<20&&$19-$18>-20) {print $0} 10/$i); if
[-n"$r"]; then echo $i >> 10p.id;fi;done

foriinls 11/5do r=$(awk '($3-$2<208&$3-$2>-20);($5-$4<20&&$5-$4>-20);($7-$6<20&&S$7-$6> -
20),($9-$8<20&&$9-$8>-20);($11-$10<20&&$11-$10>-20);($13-$12<20&&$13-$12>-20);($15-
$14<208&$15-$14>-20);($17-$16<20&&$17-$16>-20);($19-$18<20&&$19-$18>-20);($21-
$20<20&&$21-$20>-20) {print $0} 11/3i); if [ -n "$r" ] ; then echo $i >> 11p.id;fi;done

for i in ‘Is 12/%do r=$(awk '($3-$2<20&&$3-$2>-20);($5-$4<20&&$5-$4>-20);($7-$6<20&&$7-$6>-
20);($9-$8<20&&$9-$8>-20);($11-$10<20&&$11-$10>-20);($13-$12<20&&$13-$12>-20);($15-
$14<20&&$15-$14>-20);($17-$16<20&&$17-$16>-20);($19-$18<20&&$19-$18>-20);($21-
$20<208&$21-$20>-20);($23-$22<20&&$23-$22>-20) {print $0} 12/$i); if [ -n "$r" ] ; then echo $i >>
12p.id;fi;done

#it### 6 ELEMEFHIA---£1%T parental gene B4

T ERERE KRG, X ARER, BIFZEARSE 9010 71

O FEAT—BRATLE— intron B. £BAM 9 F 10 MNTFETENEF
@) SR MFEIEM B AT B — exon: BIEA 10 F/EHEH 9 AZEE— exon
BR

RE AR hits iEf, BAHMMD RNERM—N 2B XA ELMN
FbiX—%, REXEA hits 191

ZREA hits, EHFD AN, BAEMLEAEREL

6.1 F{T

“bash

(LREU Rz B9 B9 R A b X AL B

mkdir 2parent

cd 2parent

mkdir jg-1

foriin “cat./2p.id"; do awk {print $9" "$10}' ../.././blastn-jgltol/$i |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/5do sed “t;N;s/A\n/ /b t' jg-1/$i > parentlhang/$idone

(2) 4

#/usr/bin/bash



foriin 'Is parentlhang/";

do

gl=%(awk {print $1}' parentlhang/$i);

z1=$(awk {print $2}' parentlhang/$i);

g2=%$(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMIChr.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g1" -v z="$z1" 'q>=%$4 && z<=3%$5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v q="$g2" -v z="$z2" 'q>=%$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=$4 && x<=$5 {print $0} )
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$g2" 'x>=%$4 && x<=3$5 {print $0}');

if [ -z "$intron1" ] && [ -z "$intron2" ] && [ "$lian1" != "$lian2" ] ; then echo $i >> 2p.parent.plusl;fi;

done

—_——

6.2 =17
mkdir 3parent
(1) AR ITENFESEENAR
F—MIBRELMENEEX ID:
BFIMUBEBRESMRERR ID:
cd 3parent
foriin’ls ./3/ do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0}' ../3/$i); if [ -n "$r" ] ; then echo $i >>3-
1p.id;fi;,done
for iin ‘Is ./3/ do r=$(awk '($5-$4<20&&S$5-$4>-20) {print $0} ./3/$i); if [ -n "$r" ] ; then echo $i >>3-
2p.id;fi.done
(2)2 31
MTHEREARRA hits, 2F, FEEET—A intron, MUEXRAEZEMNERER— exon
b =170, E—MESMAERE F—. =170, 9. 107
BANESUNVEME . =17/, 9. 103!
(BT gene FFAIEEHALEALERM, FIXARZEKEEX LAER, FHILEHERAEA 9. 10 5IE#E sort,
THAEEZEEXR retrogene, B HEFZIEMEAY retrogene 5 parental gene EEXf_FEITER, ERE2BTER hits -
AR, kR hits L/EER)
(2.1)73 7 R AR FRALL N E, IR #HE
mkdir 3-1parent 3-2parent



cd 3-1parent

mkdir jg-1

foriin ‘cat./3-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./3-2parent

mkdir jg-1

foriin “cat./3-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

(2.2) 734: HRAEEAER, LEXH hits, FEER—IAZTH, NENEHBEMNERER—IIET
cd ../3-1parent

vi do-parent.sh

#/usr/bin/bash

foriin ‘cat./3-2p.id"

do

gl=%(awk {print $1}' parentlhang/$i);

z1=%(awk {print $2} parentlhang/$i);

g2=$(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMJ.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g1" -v z="$z1" 'q>=%$4 && z<=3%$5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g2" -vz="$z2" 'q>=$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=$4 && x<=$5 {print $0} )
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$g2" 'x>=%$4 && x<=3$5 {print $0}");

if [ -z"$intron1" ] && [ -z "$intron2" ] && [ "$lian1" I= "$lian2" ] ; then echo $i >>3-2p.parent.plus;fi;
done

(23) &&

cat 3-1parent/3-1p.parent.plus 3-2parent/3-2p.parent.plus |sortluniq > 3.final.pairs

ITEER

200 3.final.pairs



J——

6.2 =17

(1) ARIPTEITRESEENAS

F-MIBRESMNERR ID:

BMUBRESMERX ID:

mkdir 3parent

cd 3parent

for iin‘Is ./3/ do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0}' ./3/$i); if [ -n "$r" ] ; then echo $i >>3-

1p.id;fi;,done

for iin ‘Is ./3/ do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0} ./3/$i); if [ -n "$r" ] ; then echo $i >>3-

2p.id;fi.done

(2)2 31

PMAHENEAER hits, 2F, AEEFT—4 intron, KR RAEENERER—1 exon

EEan =709, F—MELEMVNERE: £—. 217809, 9. 103!
BFoMESMNERE: F. =178, 9. 107!

(BT gene FFAIEEHALEALERA, FIXARZEKEEX LAER, FHILEHERAEA 9. 10 5IE#E sort,

THAEEEEXNR retrogene, B HEFZIEMEHAY retrogene 5 parental gene EEXf_FEITER, EREBTER hits -

AR, kR hits L/EER)

(2155 R AEEARE A E, BRI #EHE

mkdir 3-1parent 3-2parent

cd 3-l1parent

mkdir jg-1

foriin “cat./3-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ../3-2parent

mkdir jg-1

foriin “cat ./3-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

(2.2) 2#fr: HERAFEARRE, LX) hits, FEEB—IAZTFH, MENEAERAERER—IET

cd ../3-1parent

vi do-parent.sh

#/usr/bin/bash



foriin ‘cat ./3-2p.id"

do

gl=%(awk {print $1}' parentlhang/$i);

z1=$(awk {print $2}' parentlhang/$i);

g2=%$(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMJ.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g1" -v z="$z1" 'q>=%$4 && z<=3%$5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v q="$g2" -v z="$z2" 'q>=%$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=$4 && x<=$5 {print $0} )
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$g2" 'x>=%$4 && x<=3$5 {print $0}');

if [ -z"$intron1" ] && [ -z "$intron2" ] && [ "$lian1" I= "$lian2" ] ; then echo $i >>3-2p.parent.plus;fi;

done

(23) &
cat 3-1parent/3-1p.parent.plus 3-2parent/3-2p.parent.plus |sortjuniq > 3.final.pairs
i

200 3.final.pairs

6.3 W17
(1) B IENFESEMNALR

mkdir 4parent

cd 4parent

foriin’ls ./4/7do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0} ../4/$i); if [ -n "$r" ] ; then echo $i >>4-
1p.id;fi;,done

foriin’ls ./4/7do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0} ../4/$i); if [ -n "$r" ] ; then echo $i >>4-
2p.id;fi;done

foriin’ls ./4/ do r=$(awk '($7-$6<20&&$7-$6>-20) {print $0}' ../4/$i); if [ -n "$r" ] ; then echo $i >>4-
3p.id;fi;done

(2)2 31



STHEREARERRA hits, 25, REFERT—) intron, BRI HEERIE ARER—1 exon
(2.1)2 5 BB AR EALLITAE, IR A HEHEE

mkdir 4-1parent 4-2parent 4-3parent

cd 4-1parent

mkdir jg-1

foriin ‘cat./4-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p"' |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./4-2parent

mkdir jg-1

foriin “cat./4-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./4-3parent

mkdir jg-1

foriin “cat./4-3p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'3,4p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

(2.2) 7: HEHFEAER, LM hits, FERR—PRZFH, UERIENERNERER—MIEF
cd ./4-2parent

vi do-parent.sh

#/usr/bin/bash

foriin ‘cat ./4-3p.id}

do

gl=$(awk {print $1} parentlhang/$i);

z1=%(awk {print $2} parentlhang/$i);

g2=%$(awk {print $3} parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $i|sed 's/XMJ.*-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$q1" -vz="$z1" 'q>=$4 && z<=3%5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g2" -vz="$z2" 'q>=$4 && z<=3%5
{print $0} );



lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=%$4 && x<=3$5 {print $0}");
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3q2" 'x>=%$4 && x<=$5 {print $0} );
if [ -z "Sintronl" ] && [ -z "$intron2" ] && [ "$lianl" != "$lian2" ] ; then echo $i >>4-3p.parent.plus:fi;

done

(23) &Z&

cat 4-1parent/4-1p.parent.plus 4-2parent/4-2p.parent.plus 4-3parent/4-3p.parent.plus
|[sortjunig > ../4 final.pairs

T RLR

200 3.final.pairs

6.3 1fT
(1) AR PTETRESEENAS

mkdir Sparent

cd 5parent

foriin’ls ./5/5do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0}' ../5/$i); if [ -n "$r" ] ; then echo $i >>5-
1p.id;fi;done

foriin’ls ./5/ do r=%(awk '($5-$4<20&&$5-$4>-20) {print $0}' ../5/$i); if [ -n "$r" ] ; then echo $i >>5-
2p.id;fi;,done

foriin’ls ./5/ do r=%(awk '($7-$6<20&&$7-$6>-20) {print $0}' ../5/$i); if [ -n "$r" ] ; then echo $i >>5-
3p.id;fi;done

foriin’ls ./5/ do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0}' ../5/$i); if [ -n "$r" ] ; then echo $i >>5-
4p.id;fi.done

(2531
SENEAER hits, 28/, FEET— intron, RN HNHEEMNEARER—1 exon
(2.1)2 5 BB AN EARLLIAE, IR A #EHE

mkdir 5-1parent 5-2parent 5-3parent 5-4parent

cd 5-1parent

mkdir jg-1

foriin ‘cat./5-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done

mkdir parentlhang



foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ../5-2parent

mkdir jg-1

foriin “cat ../5-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ../5-3parent

mkdir jg-1

foriin “cat ../5-3p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'3,4p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./5-4parent

mkdir jg-1

foriin “cat ../5-4p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'4,5p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

(2.2) #r: HRAFEAER, LLXWH hits, FERR—PARTFH, UERNEHEZRVNERER—MINET
cd ../5-1parent

vi do-parent.sh

#/usr/bin/bash

foriin ‘cat./5-4p.id}

do

gl=%(awk {print $1}' parentlhang/$i);

z1=$(awk {print $2} parentlhang/$i);

g2=%(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $i|sed 's/XMJ.*-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$q1" -vz="$z1" 'q>=$4 && z<=3%5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v q="$g2" -v z="$z2" 'q>=%$4 && z<=%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=%$4 && x<=3$5 {print $0}");
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3q2" 'x>=$4 && x<=$5 {print $0} );

if [ -z "Sintron1" ] && [ -z "$intron2" ] && [ "$lianl" != "$lian2" ] ;then echo $i >> 5-4p.parent.plus;fi;



done

(23) &Z&
cat |sortjuniq > ../5.final.pairs
i

200 3.final.pairs

=

7857
(1) AN FEEMNAS

mkdir 6parent

cd 6parent

foriin’ls ./6/ do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0}' ../6/$i); if [ -n "$r" ] ; then echo $i >> 6-
1p.id;fi;done

foriin’ls ./6/ do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0}' ../6/$i); if [ -n "$r" ] ; then echo $i >> 6-
2p.id;fi;done

foriin’ls ./6/ do r=$(awk '($7-$6<20&&$7-$6>-20) {print $0}' ../6/$i); if [ -n "$r" ] ; then echo $i >> 6-
3p.id;fi;done

for iin ‘Is ./6/ do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0}' ../6/$i); if [ -n "$r" ] ; then echo $i >> 6-
4p.id;fi;done

for iin ‘Is ./6/ do r=$(awk ($11-$10<208&&$11-$10>-20) {print $0} ../6/$i): if [ -n "$r" ] ; then echo $i >> 6-
5p.id;fi;done

(2)2 31

MTHEREARRA hits, 2F, FEEFT—A intron, MR RAEIZEMNERER— exon

(2.1)73 7 R AR FRA LN E, IR

mkdir 6-1parent 6-2parent 6-3parent 6-4parent 6-5parent

cd 6-1parent

mkdir jg-1

foriin ‘cat./6-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./6-2parent

mkdir jg-1

foriin “cat./6-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done



mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./6-3parent

mkdir jg-1

foriin “cat ../6-3p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'3,4p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./6-4parent

mkdir jg-1

foriin “cat./6-4p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'4,5p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./6-5parent

mkdir jg-1

foriin “cat../6-5p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'5,6p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

(2.2) B7: HEHEAER, LM hits, FERR—PREFH, UERIENERVNERER—MIEF
cd ../6-1parent

vi do-parent.sh

#/usr/bin/bash

foriin ‘cat./6-5p.id}

do

gl=$(awk {print $1} parentlhang/$i);

z1=%(awk {print $2} parentlhang/$i);

g2=%$(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMJ.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$q1" -vz="$z1" 'g>=$4 && z<=3%5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g2" -vz="$z2" 'q>=$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3$z1" 'x>=$4 && x<=$5 {print $0} );
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$g2" 'x>=%$4 && x<=3$5 {print $0}');



if [ -z "Sintronl" ] && [ -z "$intron2" ] && [ "$lianl" != "$lian2" ] ;then echo $i >> 6-5p.parent.plus;fi;

done

(23)&&
cat 6-1parent/6-1p.parent.plus 6-2parent/6-2p.parent.plus 6-3parent/6-3p.parent.plus 6-4parent/6-
4p.parent.plus 6-5parent/6-5p.parent.plus |sortjunig > ../6.final.pairs
AR
62  6.final.pairs
130 6p.id

17
(1) AR ITENFESEENAR

mkdir 7parent

cd 7parent

foriin’ls ./7/ do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0}' ../7/$i); if [ -n "$r" ] ; then echo $i >> 7-
1p.id;fi;done

foriin’ls ./7/do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0} ../7/$i); if [ -n "$r" ] ; then echo $i >> 7-
2p.id;fi;done

foriin’ls ./7/do r=$(awk '($7-$6<20&&$7-$6>-20) {print $0} ../7/$i); if [ -n "$r" ] ; then echo $i >> 7-
3p.id;fi;done

foriin’ls ./7/do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0} ../7/$i); if [ -n "$r" ] ; then echo $i >> 7-
4p.id;fi;done

foriin’ls ./7/ do r=$(awk '($11-$10<20&&$11-$10>-20) {print $0} ../7/8i); if [ -n "$r" ] ; then echo $i >> 7-
5p.id;fi;done

foriin’ls ./7/ do r=$(awk '($13-$12<20&&$13-$12>-20) {print $0} ../7/8i); if [ -n "$r" ] ; then echo $i >> 7-
6p.id;fi;done

(2)2 31
DTN EAER hits, BF, FEEA— intron, MR NMEEEAAERER—1 exon
(2155 BB AR SRR E, BRI #EHE

mkdir 7-1parent 7-2parent 7-3parent 7-4parent 7-5parent 7-6parent

cd 7-1parent



mkdir jg-1

foriin cat./7-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./7-2parent

mkdir jg-1

foriin cat./7-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./7-3parent

mkdir jg-1

foriin “cat./7-3p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'3,4p"' |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./7-4parent

mkdir jg-1

foriin “cat./7-4p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'4,5p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./7-5parent

mkdir jg-1

foriin “cat./7-5p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'5,6p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./7-6parent

mkdir jg-1

foriin ‘cat./7-6p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'6,7p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

(2.2) 27: HEHFEAER, LM hits, FERR—PRAZFH, UERIENEZRVNERER—MIEF
cd ../7-1parent

vi do-parent.sh

#/usr/bin/bash
foriin ‘cat ./7-6p.id"



do

gl=$(awk {print $1}' parentlhang/$i);

z1=%(awk {print $2} parentlhang/$i);

g2=%(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $i|sed 's/XMJ.*-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$q1" -vz="$z1" 'g>=$4 && z<=3%5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g2" -vz="$z2" 'q>=$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=%$4 && x<=3$5 {print $0}");
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3q2" 'x>=$4 && x<=$5 {print $0} );

if [ -z "Sintronl" ] && [ -z "$intron2" ] && [ "$lianl" != "$lian2" ] ;then echo $i >> 7-6p.parent.plus;fi;

done

(23) &&
cat 7-1parent/7-1p.parent.plus 7-2parent/7-2p.parent.plus 7-3parent/7-3p.parent.plus 7-4parent/7-
4p.parent.plus 7-5parent/7-5p.parent.plus 7-6parent/7-6p.parent.plus |sortjuniq > ../7 final.pairs
ITE%

34 7final.pairs

65 7p.d

I\TT
(1) ARIPTEITRESEENAS

mkdir 8parent

cd 8parent

foriin’ls ./8/"do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0} ../8/$i); if [ -n "$r" ] ; then echo $i >> 8-
1p.id:fi;done

foriin’ls ./8/ do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0}' ../8/$i); if [ -n "$r" ] ; then echo $i >> 8-
2p.id;fi;done

foriin’ls ./8/ do r=$(awk '($7-$6<20&&$7-$6>-20) {print $0}' ../8/$i); if [ -n "$r" ] ; then echo $i >> 8-
3p.id;fi;done

foriin’ls ./8/ do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0}' ../8/$i); if [ -n "$r" ] ; then echo $i >> 8-
4p.id;fi;done



foriin’ls ./8/ do r=$(awk '($11-$10<20&&$11-$10>-20) {print $0} ../8/3i); if [ -n "$r" ] ; then echo $i >> 8-
5p.id;fi;done
foriin’ls ./8/ do r=$(awk '($13-$12<20&&$13-$12>-20) {print $0} ../8/8i); if [ -n "$r" ] ; then echo $i >> 8-
6p.id;fi;done
foriin’ls ./8/"do r=$(awk '($15-$14<20&&$15-$14>-20) {print $0} ../8/$i); if [ -n "$r" ] ; then echo $i >> 8-
7p.id;fi.done

(255
SENEAER hits, 28/, FEET— intron, RN HHEEMNEARER— exon
(2.1)2 5 BB AR FEARLLIAE, IR A #EHE

mkdir 8-1parent 8-2parent 8-3parent 8-4parent 8-5parent 8-6parent 8-7parent

cd 8-1parent

mkdir jg-1

foriin ‘cat./8-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./8-2parent

mkdir jg-1

foriin “cat./8-2p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ../8-3parent

mkdir jg-1

foriin “cat../8-3p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |sed -n'3,4p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./8-4parent

mkdir jg-1

foriin “cat ../8-4p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'4,5p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./8-5parent

mkdir jg-1

foriin “cat ../8-5p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'5,6p" |sort -n > jg-1/$i;done

mkdir parentlhang



foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./8-6parent

mkdir jg-1

foriin “cat ../8-6p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'6,7p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./8-Tparent

mkdir jg-1

foriin “cat./8-7p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n'7,8p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

(2.2) #r: HRAFEAER, LLXH hits, FERR—PARTFH, UERNEHEZRVNERER—MIET
cd ../8-1parent

vi do-parent.sh

#/usr/bin/bash

foriin ‘cat./8-7p.id"

do

gl=%(awk {print $1}' parentlhang/$i);

z1=$(awk {print $2} parentlhang/$i);

g2=3%(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMJ.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronawk -v g="$g1" -v z="$z1" 'q>=%$4 && z<=3%$5
{print $0}' );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v q="$g2" -v z="$z2" 'q>=%$4 && z<=3%5
{print $0}' );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=%$4 && x<=3$5 {print $0}");
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3q2" 'x>=$4 && x<=$5 {print $0} );

if [ -z"$intron1" ] && [ -z "$intron2" ] && [ "$lianl" I= "$lian2" ] ; then echo $i >> 8-7p.parent.plusfi;

done

(2.3) ZH
cat 8-1parent/8-1p.parent.plus 8-2parent/8-2p.parent.plus 8-3parent/8-3p.parent.plus 8-4parent/8-
4p.parent.plus 8-5parent/8-5p.parent.plus 8-6parent/8-6p.parent.plus 8-7parent/8-7p.parent.plus



|sortjunig > ../8.final.pairs
R

21 8.final.pairs

39 8p.id

ks
(1) AR ITENFESEENAR

mkdir 9parent

cd 9parent

foriin ‘s ./9/7do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0} ../9/$i); if [ -n "$r"
1p.id:fi;,done

foriin ‘s ./9/7do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0} ../9/$i); if [ -n "$r"
2p.id;fi;done

foriin ‘s ./9/7do r=$(awk '($7-$6<20&&$7-$6>-20) {print $0} ../9/$i); if [ -n "$r"
3p.id;fi;done

foriin’ls ./9/ do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0}' ../9/$i); if [ -n "$r"
4p.id;fi;done

foriin’ls ./9/ do r=%(awk '($11-$10<20&&3$11-$10>-20) {print $0}' ../9/3i); if [ -n
5p.id;fi;done

foriin’ls ./9/ do r=$(awk '($13-$12<20&&$13-$12>-20) {print $0}' ../9/3i); if [ -n
6p.id;fi;done

foriin’ls ./9/ do r=%(awk '($15-$14<20&&$15-$14>-20) {print $0}' ../9/3i); if [ -n
7p.id;fi.done

foriin‘ls ./9/%do r=$(awk '($17-$16<20&&$17-$16>-20) {print $0} ../9/$i); if [ -n
8p.id;fi;done

(255!

: then echo $i >> 9-

: then echo $i >> 9-

: then echo $i >> 9-

: then echo $i >> 9-

"$r

"$r

"$r

"$r

"] then echo $i >> 9-

"] then echo $i >> 9-

"] then echo $i >> 9-

"1;then echo $i >> 9-

DTN EAER hits, BF, FEEMA— intron, MR MEEEAAERER—1 exon

(2.1)73 7 R AR FRA LN E, IR

mkdir 9-1parent 9-2parent 9-3parent 9-4parent 9-5parent 9-6parent 9-7parent 9-8parent

cd 9-1parent

mkdir jg-1



foriin ‘cat./9-1p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n '1,2p" |sort -n > jg-1/$i;done

mkdir parentlhang
foriin’ls jg-1/do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done
cd ../9-2parent

mkdir jg-1

foriin ‘cat./9-2p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |sed -n'2,3p’

mkdir parentlhang
foriin’ls jg-1/do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done
cd ../9-3parent

mkdir jg-1

foriin ‘cat./9-3p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |sed -n'3,4p’

mkdir parentlhang
foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done
cd ./9-4parent

mkdir jg-1

foriin “cat ./9-4p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n'4,5p'

mkdir parentlhang
foriin’ls jg-1/do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done
cd ./9-5parent

mkdir jg-1

foriin ‘cat./9-5p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |[sed -n'5,6p’

mkdir parentlhang
foriinlsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done
cd ./9-6parent

mkdir jg-1

foriin ‘cat./9-6p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |[sed -n'6,7p’

mkdir parentlhang
foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done
cd ./9-T7parent

mkdir jg-1

foriin “cat./9-7p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i [sed -n'7,8p’

mkdir parentlhang
foriinlsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done
cd ./9-8parent

mkdir jg-1

foriin ‘cat./9-8p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |sed -n'8,9p’

|sort -n

|sort -n

|sort -n

|sort -n

|sort -n

|sort -n

|sort -n

> jg-1/$i;done

> jg-1/$i;done

> jg-1/$i;done

> jg-1/$i;done

> jg-1/$i;done

> jg-1/$i;done

> jg-1/$i;done



mkdir parentlhang
foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

(2.2) 347: HRAEREAER, LM hits, FEEH—IRS TP, NENEHSEMNERER—IMIETF
cd ../9-1parent

vi do-parent.sh

#/usr/bin/bash

foriin ‘cat ./9-8p.id}

do

gl=%(awk {print $1}' parentlhang/$i);

z1=$(awk {print $2} parentlhang/$i);

g2=3%(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $i|sed 's/XMJ.*-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g1" -vz="$z1" 'q>=$4 && z<=3%5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v q="$g2" -v z="$z2" 'q>=%$4 && z<=%5
{print $0}' );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=%$4 && x<=3$5 {print $0}");
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3q2" 'x>=$4 && x<=$5 {print $0} );

if [ -z"Sintronl" ] && [ -z "$intron2" ] && [ "$lianl" != "$lian2" ] ;then echo $i >> 9-8p.parent.plus;fi;

done

(23) &Z&
cat 9-1parent/9-1p.parent.plus 9-2parent/9-2p.parent.plus 9-3parent/9-3p.parent.plus 9-4parent/9-
4p.parent.plus 9-5parent/9-5p.parent.plus 9-6parent/9-6p.parent.plus 9-7parent/9-7p.parent.plus 9-
8parent/9-8p.parent.plus |sortjunig > ../9.final.pairs
LR

8 9.final.pairs
17 9p.id

+17
(1) ARFTEITRESEENAS



mkdir 10parent

cd 10parent

foriin ‘s ./10/%do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0}' ../10/$i); if [ -n "$r" ] ; then echo $i >> 10-
1p.id;fi;done

foriin’ls ./10/%do r=$(awk '($5-$4<20&&$5-$4>-20) {print $0} ../10/$i); if [ -n "$r" ] ; then echo $i >> 10-
2p.id;fi;done

foriin’ls ./10/%do r=$(awk '($7-$6<20&&$7-$6>-20) {print $0} ../10/$i); if [ -n "$r" ] ; then echo $i >> 10-
3p.id;fi;done

foriin’ls ./10/%do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0} ../10/$i); if [ -n "$r" ] ; then echo $i >> 10-
4p.id;fi.done

foriin‘ls./10/%do r=$(awk '($11-$10<20&&$11-$10>-20) {print $0}' ../10/$i); if [ -n "$r" ] ; then echo $i >>
10-5p.id;fi;done

foriin‘ls./10/%do r=$(awk '($13-$12<20&&$13-$12>-20) {print $0}' ../10/$i); if [ -n "$r" ] ; then echo $i >>
10-6p.id;fi;done

foriin‘ls./10/5do r=$(awk '($15-$14<20&&$15-$14>-20) {print $0}' ../10/$i); if [ -n "$r" ] ; then echo $i >>
10-7p.id;fi;done

foriin’ls ./10/%do r=$(awk '($17-$16<20&&$17-$16>-20) {print $0} ../10/3$i); if [ -n "$r" ] ; then echo $i >>
10-8p.id;fi;done

foriin’ls ./10/%do r=$(awk '($19-$18<20&&$19-$18>-20) {print $0} ../10/3$i); if [ -n "$r" ] ; then echo $i >>
10-9p.id;fi;done

(2551
SENEAER hits, 28/, FEET— intron, RN HNHEEMNEARER—1 exon
(2.1)2 5 BB AN FEARLLIAE, IR A #EHE

mkdir 10-1parent 10-2parent 10-3parent 10-4parent 10-5parent 10-6parent 10-7parent 10-8parent 10-
9parent

cd 10-1parent

mkdir jg-1

foriin “cat./10-1p.id"; do awk {print $9" "$10}" ../../../../blastn-jg1tol/$i |sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriinlsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./10-2parent

mkdir jg-1

foriin “cat./10-2p.id"; do awk {print $9" "$10}" ../../../../blastn-jg1tol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done



mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./10-3parent

mkdir jg-1

foriin “cat./10-3p.id"; do awk {print $9" "$10}" ../../../../blastn-jg1tol/S$i |sed -n'3,4p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./10-4parent

mkdir jg-1

foriin ‘cat./10-4p.id"; do awk {print $9" "$10}" ../.././../blastn-jg1tol/$i |sed -n'4,5p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./10-5parent

mkdir jg-1

foriin “cat./10-5p.id"; do awk {print $9" "$10}" ../../../../blastn-jg1tol/$i |sed -n'5,6p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./10-6parent

mkdir jg-1

foriin ‘cat./10-6p.id"; do awk {print $9" "$10}" ../.././../blastn-jg1tol/$i |sed -n'6,7p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./10-7parent

mkdir jg-1

foriin “cat./10-7p.id"; do awk {print $9" "$10}' ../.././../blastn-jg1tol/$i |sed -n'7,8p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./10-8parent

mkdir jg-1

foriin “cat./10-8p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n'8,9p" |sort -n > jg-1/$i;:done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./10-9parent

mkdir jg-1

foriin “cat./10-9p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n'9,10p" |sort -n > jg-1/$i;done

mkdir parentlhang



foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

(2.2) #r: HRAFEAER, LLXWH hits, FERR—PARTFH, UERNENEZRVNERER—MIET
cd ../10-2parent

vi do.sh

#/usr/bin/bash

foriin ‘cat./10-2p.id’;

do

gl=%(awk {print $1}' parentlhang/$i);

z1=%(awk {print $2} parentlhang/$i);

g2=%$(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMJ.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronawk -v g="$g1" -v z="$z1" 'q>=%$4 && z<=3%$5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v q="$g2" -v z="$z2" 'q>=%$4 && z<=3%$5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=$4 && x<=$5 {print $0} );
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$g2" 'x>=%$4 && x<=3$5 {print $0}');

if [ -z"$intron1" ] && [ -z "$intron2" ] && [ "$lian1" I= "$lian2" ] ; then echo $i >> 10-2p.parent.plus:fi;

done

(23)&E
cat 10-1parent/10-1p.parent.plus 10-2parent/10-2p.parent.plus 10-3parent/10-3p.parent.plus 10-
4parent/10-4p.parent.plus 10-5parent/10-5p.parent.plus 10-6parent/10-6p.parent.plus 10-7parent/10-
Tp.parent.plus 10-8parent/10-8p.parent.plus 10-9parent/10-9p.parent.plus |sort|juniqg > ../10.final.pairs
ITEER

6  10.final.pairs
15 10p.id
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mkdir 11parent

cd 11parent

foriin’ls ./11/%do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0} ../11/$i); if [ -n "$r" ] ; then echo $i >> 11-

1p.id;fi;done

foriin‘ls./11/5do r=$(awk '($5-$4<20&&3$5-$4>-20) {print $0}' ../11/$i); if [ -n "$r" ] ; then echo $i >> 11-

2p.id;fi;done

foriin’ls./11/5do r=$(awk '($7-$6<20&&3$7-$6>-20) {print $0} ../11/$i); if [ -n "$r" ] ; then echo $i >> 11-

3p.id;fi;done

foriin’ls./11/5do r=$(awk '($9-$8<20&&$9-$8>-20) {print $0} ../11/$i); if [ -n "$r" ] ; then echo $i >> 11-

4p.id;fi;done

foriin’ls./11/%do r=$(awk '($11-$10<20&&$11-$10>-20) {print $0} ../11/3$i); if [ -n "$r" ] ; then echo $i >>
11-5p.id;fi;done

foriin’ls ./11/%do r=$(awk '($13-$12<20&&$13-$12>-20) {print $0} ../11/3i); if [ -n "$r" ] ; then echo $i >>
11-6p.id;fi;done

foriin’ls ./11/%do r=$(awk '($15-$14<20&&$15-$14>-20) {print $0} ../11/3i); if [ -n "$r" ] ; then echo $i >>
11-7p.id;fi;done

foriin’ls ./11/%do r=$(awk '($17-$16<20&&$17-$16>-20) {print $0} ../11/3$i); if [ -n "$r" ] ; then echo $i >>
11-8p.id;fi;done

foriin‘ls./11/5do r=$(awk '($19-$18<20&&$19-$18>-20) {print $0}' ../11/$i); if [ -n "$r" ] ; then echo $i >>
11-9p.id;fi;done

foriin‘ls./11/5do r=%(awk '($21-$20<20&&$21-$20>-20) {print $0}' ../11/$i); if [ -n "$r" ] ; then echo $i >>
11-10p.id;fi;done

(2)2 31
MIHENEAER hits, 2F, AERT—A intron, RN AHEZEAMERTER— exon
(2.1)73 7 R AR FRALL N E, IR #EHE

mkdir 11-1parent 11-2parent 11-3parent 11-4parent 11-5parent 11-6parent 11-7parent 11-8parent 11-
9parent 11-10parent

cd 11-1parent

mkdir jg-1

foriin ‘cat./11-1p.id"; do awk {print $9" "$10}" ../../../../blastn-jg1tol/$i |sed -n '1,2p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./11-2parent

mkdir jg-1



foriin ‘cat./11-2p.id"; do awk {print $9" "$10}' ../../../../blastn-jg1tol/$i |sed -n'2,3p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./11-3parent

mkdir jg-1

foriin ‘cat./11-3p.id"; do awk {print $9" "$10}" ../.././../blastn-jg1tol/$i |sed -n'3,4p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./11-4parent

mkdir jg-1

foriin ‘cat./11-4p.id"; do awk {print $9" "$10}" ../.././../blastn-jgltol/$i |sed -n'4,5p" |sort -n > jg-1/$i;done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./11-5parent

mkdir jg-1

foriin “cat./11-5p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n'5,6p" |sort -n > jg-1/$i;:done
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./11-6parent

mkdir jg-1

foriin ‘cat./11-6p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n'6,7p" |sort -n > jg-1/$i;:done
mkdir parentlhang

foriinlsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./11-7parent

mkdir jg-1

foriin ‘cat./11-7p.id; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n'7,8p" |sort -n > jg-1/$i;:done
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./11-8parent

mkdir jg-1

foriin “cat./11-8p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n'8,9p" |sort -n > jg-1/$i;:done
mkdir parentlhang

foriinlsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./11-9parent

mkdir jg-1

foriin “cat./11-9p.id"; do awk {print $9" "$10}' ../../../../blastn-jg1tol/$i |sed -n'9,10p" |sort -n > jg-1/$i;done



mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./11-10parent

mkdir jg-1

foriin ‘cat./11-10p.id*; do awk {print $9" "$10} ../../../../blastn-jg1tol/$i |[sed -n'10,11p" |sort -n > jg-
1/$i;done

mkdir parentlhang

foriin’ls jg-1/do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

(2.2) 534 HEHFRARER, X hits, FELER—PRAETFH, MIENEHEEVNEFRER—INET
cd ../11-1parent

vi do.sh

#/usr/bin/bash

foriin ‘cat./11-1p.id}

do

gl=%(awk {print $1}' parentlhang/$i);

z1=%(awk {print $2} parentlhang/$i);

g2=$(awk {print $3}' parentlhang/$i);

z2=%(awk {print $4} parentlhang/$i);

parent=$(echo $ilsed 's/XMJ.x-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g1" -v z="$z1" 'q>=%$4 && z<=3%$5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g2" -vz="$z2" 'q>=$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=$4 && x<=$5 {print $0} )
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$g2" 'x>=%$4 && x<=3$5 {print $0}");

if [ -z"$intron1" ] && [ -z "$intron2" ] && [ "$lian1" I= "$lian2" ] ; then echo $i >> 11-1p.parent.plus:fi;

done

(23) &&

cat 11-1parent/11-1p.parent.plus 11-2parent/11-2p.parent.plus 11-3parent/11-3p.parent.plus 11-
4parent/11-4p.parent.plus 11-5parent/11-5p.parent.plus 11-6parent/11-6p.parent.plus 11-7parent/11-
7p.parent.plus 11-8parent/11-8p.parent.plus 11-9parent/11-9p.parent.plus 11-10parent/11-10p.parent.plus

|[sortluniq > ../11.final.pairs

it



14 1lpid

7 11 final.pairs
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mkdir 12parent

cd 12parent

foriin’ls ./12/%do r=$(awk '($3-$2<20&&$3-$2>-20) {print $0} ../12/$i); if [ -n "$r" ] ; then echo $i >> 12-

1p.id;fi;done

foriin’ls./12/5do r=$(awk '($5-$4<20&&3$5-$4>-20) {print $0} ../12/$i); if [ -n "$r" ] ; then echo $i >> 12-

2p.id;fi;done

foriin’ls./12/5do r=$(awk '($7-$6<20&&3$7-$6>-20) {print $0} ../12/$i); if [ -n "$r" ] ; then echo $i >> 12-

3p.id;fi;done

foriin’ls./12/5do r=$(awk '($9-$8<20&&3$9-$8>-20) {print $0} ../12/$i); if [ -n "$r" ] ; then echo $i >> 12-

4p.id;fi;done

foriin’ls ./12/%do r=$(awk '($11-$10<20&&$11-$10>-20) {print $0} ../12/3i); if [ -n "$r" ] ; then echo $i >>
12-5p.id;fi;done

foriin’ls ./12/%do r=$(awk '($13-$12<20&&$13-$12>-20) {print $0} ../12/3i); if [ -n "$r" ] ; then echo $i >>
12-6p.id;fi;done

foriin’ls ./12/%do r=$(awk '($15-$14<20&&$15-$14>-20) {print $0} ../12/3i); if [ -n "$r" ] ; then echo $i >>
12-7p.id;fi;done

foriin’ls./12/%do r=$(awk '($17-$16<20&&$17-$16>-20) {print $0} ../12/3i); if [ -n "$r" ] ; then echo $i >>
12-8p.id;fi;done

for iin‘Is ./12/ do r=$(awk '($19-$18<20&&$19-$18>-20) {print $0}' ../12/$i); if [ -n "$r" ] ; then echo $i >>
12-9p.id;fi;done

for iin‘Is ./12/ do r=$(awk '($21-$20<20&&$21-$20>-20) {print $0}' ./12/$i): if [ -n "$r" ] : then echo $i >>
12-10p.id;fi;done

for iin‘Is ./12/ do r=$(awk '($23-$22<20&&$23-$22>-20) {print $0}' ./12/8$i): if [ -n "$r" ] : then echo $i >>
12-11p.id;fi;done

(255!

PMAHENEAER hits, 2F, AEEFT—1 intron, KR RAEEMERER—1 exon

(2155 BB AR SRR E, BRI #EHE



mkdir 12-1parent 12-2parent 12-3parent 12-4parent 12-5parent 12-6parent 12-7parent 12-8parent 12-

9parent 12-10parent 12-11parent

cd 12-1parent

mkdir jg-1

foriin cat./12-1p.id"; do awk {print $9" "$10}' ../../../../blastn-jgltol/$i |sed -n
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./12-2parent

mkdir jg-1

foriin ‘cat./12-2p.id"; do awk {print $9" "$10}" ../../../../blastn-jg1tol/$i |sed -n
mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./12-3parent

mkdir jg-1

foriin “cat./12-3p.id"; do awk {print $9" "$10}" ../.././../blastn-jg1tol/$i |sed -n
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-4parent

mkdir jg-1

foriin ‘cat./12-4p.id"; do awk {print $9" "$10}" ../.././../blastn-jg1tol/$i |sed -n
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-5parent

mkdir jg-1

foriin ‘cat./12-5p.id"; do awk {print $9" "$10}" ../.././../blastn-jg1tol/$i |sed -n
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-6parent

mkdir jg-1

foriin cat./12-6p.id"; do awk {print $9" "$10}' ../../../../blastn-jgltol/$i |sed -n
mkdir parentlhang

foriin’ls jg-1/:do sed "t;N;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-7parent

mkdir jg-1

foriin ‘cat./12-7p.id"; do awk {print $9" "$10} ../../../../blastn-jgltol/$i |sed -n

mkdir parentlhang

1.2p'

230"

'3 4p"

450"

'5,6p"

'6.7p'

7.8p'

|sort -n

[sort -n

[sort -n

[sort -n

[sort -n

|sort -n

|sort -n

> jg-1/$i:done

> jg-1/$i,done

> jg-1/$i,done

> jg-1/$i,done

> jg-1/$i,done

> jg-1/$i:done

> jg-1/$i:done



foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-8parent

mkdir jg-1

foriin “cat./12-8p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/3i |sed -n '8,9p" |sort -n > jg-1/$i;:done
mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-9parent

mkdir jg-1

foriin “cat./12-9p.id"; do awk {print $9" "$10} ../../../../blastn-jg1to1/$i |sed -n '9,10p" |sort -n > jg-
1/$i;done

mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/\n/ /;b t' jg-1/$i > parentlhang/$i;done

cd ./12-10parent

mkdir jg-1

foriin “cat./12-10p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n '10,11p" |sort -n > jg-
1/%i:done

mkdir parentlhang

foriin’ls jg-1/:do sed "tN;s/\n/ /b t' jg-1/$i > parentlhang/$i;done

cd ./12-11parent

mkdir jg-1

foriin “cat./12-11p.id"; do awk {print $9" "$10} .././../../blastn-jgltol/$i |sed -n '11,12p" |sort -n > jg-
1/$i;done

mkdir parentlhang

foriin’lsjg-1/7do sed "t;N;s/A\n/ /;b t' jg-1/$i > parentlhang/$i;done

(2.2) 7: HEHFEAER, LM hits, FERR—PREFH, UERIENEZRVNERER—MIEF
cd ../12-1parent

vi do.sh

#/usr/bin/bash

foriin cat./12-1p.id’;

do

gl=$(awk {print $1}' parentlhang/$i);
z1=%(awk {print $2} parentlhang/$i);
g2=%(awk {print $3}' parentlhang/$i);
z2=%(awk {print $4} parentlhang/$i);



parent=$(echo $i|sed 's/XMJ.*-//");

intron1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$q1" -vz="$z1" 'g>=$4 && z<=3%5
{print $0} );

intron2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep intronjawk -v g="$g2" -vz="$z2" 'q>=$4 && z<=3%5
{print $0} );

lian1=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="$z1" 'x>=%$4 && x<=3$5 {print $0}");
lian2=$(cat ~/ch/genewise-onlyl/$parent.gw|grep cdslawk -v x="3q2" 'x>=$4 && x<=$5 {print $0} );

if [ -z "Sintronl" ] && [ -z "$intron2" ] && [ "$lianl" != "$lian2" ] ;then echo $i >> 12-1p.parent.plus:fi;

done

(2.3) ZH
cat 12-1parent/12-1p.parent.plus 12-2parent/12-2p.parent.plus 12-3parent/12-3p.parent.plus 12-
4parent/12-4p.parent.plus 12-5parent/12-5p.parent.plus 12-6parent/12-6p.parent.plus 12-7parent/12-
7p.parent.plus 12-8parent/12-8p.parent.plus 12-9parent/12-9p.parent.plus 12-10parent/12-10p.parent.plus
12-11parent/12-11p.parent.plus [sortluniq > ../12 final.pairs
TE%

7 12p.d

2 12final.pairs
EREM 2 17 hits £ 12 178, ER&IF

7 retrogene, 1 3% 4 parent #, RE 1 4

TE%

904 all final.pairs

awk -F "-" {print $1}' all.final.pairs |sortjuniq > all.r.id

619

awk -F "-" {print $2}' all.final.pairs |sortjuniq > all.p.id

692

comm -12 all.r.id all.p.id |wc -I

92

“BERE R pair IIA—FFRAY blastp B score &, REEE RS HH—XF
awk {print $1"-"$2"\t"$3"\t"$4"\t"$5"\"$6"\t"$7"\t"$8"\t"$9"\t"$10"\t"$11"\t"$12}' jg-e20-66cov-

noselfshortid > jg-e20-66cov-noselfshortid-id



(1) retrogene BI—XHE L 1, IRIERF 1 D AKE
3 retrogene —XF Z Y pairs, i_E &) blastp B score {B, REHEDE— pair

MHELLIXT 1 1NEH, 2FF

foriin “cat all.r.id; do lines=$(awk -F "-" '$1==""8i""{print $0}" all.final.pairsjwc -I ); if [ $lines -eq 1 ]; then awk
-F =" $1==""$i"{print $0} all.final.pairs >> all final.pairs.uniq; fi; done

446

mkdir lines

foriin “cat all.r.id’; do lines=$(awk -F "-" '$1==""$i""{print $0}" all.final.pairsjwc -1 ); if [ $lines -gt 1 ]; then awk -
Fr-"$1=="%i"{print $0} allfinal.pairs > lines/$i ; fi; done

173+446=619 =all.r.id

QP 1%

FKEX score {H

foriinIslines’; do for j in “cat lines/$i'; do awk '$1==""$j"{print $0}' ~/ch/blast/jg-e20-66cov-noselfshortid-

id >> lines-score/$i;:done;done

1% score B, B 134, ¥ 1 X%, TH 131

foriin Is lines-score™; do awk {print $11" "$0}' lines-score/$i|sort -n -r |head -1|awk {print $2}' >>

all final.pairs.uniq ;done

&Ja 14 retrogene YR 1 4> parent EEEREXS, H 619 Xt, FEE M 619 4> retrogene

8.candidate Z5# 1L
0. X438

cp -r genewise-onlyl/ genewise-onlyl-for-easyfig

for i in ‘Is genewise-onlyl-for-easyfig/ ;do sed 's/cds/CDS/' -i genewise-only1-for-easyfig/$i;done

foriin ‘Is genewise-onlyl-for-easyfig/ ;do sed 's/match/gene/' -i genewise-onlyl-for-easyfig/$i;done
foriin ‘Is genewise-onlyl-for-easyfig/ ;do sed 's/-genewise.x$/;Parent=/" -i genewise-only1-for-
easyfig/$i;done

mkdir genewise-onlyl-for-easyfig-final

foriin Is genewise-onlyl-for-easyfig/";do awk {print
$1\M"$2"\t"$3"\" B4\ F5 M6\t $7 "\t $8"\tID="$9%$1} genewise-onlyl-for-easyfig/$i > genewise-onlyl-

for-easyfig-final/$i;done



XAHBEHREF gw iR Fm.
1. gff3 % gb
ERANERA 3w, 56 4.50 12

rename "s/\.gw//" ./*

foriin Is genewise-onlyl-for-easyfig-final/";,do python /home/utility/hyt/gff_to_genbank.py genewise-only1-
for-easyfig-final/$i single-gene/$i.fa;done

FER gb X E RN off BIXXHFET

Is ~/ch/genewise-onlyl-for-easyfig-final/|grep gbjwc -I

27391

mkdir genewise-onlyl-gb

mv genewise-onlyl-for-easyfig-final/x.gb genewise-onlyl-gb

2. #fitE ——H easyfig

AREFERA python2

Mk T

python ~/hyt/Easyfig.py -o R3.svg -svg -f1 T -f2 100 -f CDS 255 0 0 rect-width 2500 -ann_height 100 -
blast_height 1000 -glt 15 -g_height 500 -blast_files R.blast.out Rhdel01G0032900.gb Rhdel01G0032300.gb
ZR svg X FEHRIXHRT

*OER

NATBEFE

BT AR blastn AIELITEE

BRJE M thlastx HI4E R, BiF.

2 JNREN value (EARIES, WE HRAYE, EIx, REW

3 FhE tblastx B BEFEEEH query, easyfig B H HE F TEFEMNALE A IEE
(Dt E tblastx

#/usr/bin/bash

for line in $(seq 1 619)
do
hangshu=$line
p="p"

sureline=$hangshu$p



retroid=$(sed -n $sureline/home/ch/blast/blastn-gene/lianxuxing/final/all final.pairs.uniq |awk -F
{print $1})
parentid=$(sed -n $sureline/home/ch/blast/blastn-gene/lianxuxing/final/all final pairs.uniq |awk -F "-

" {print $2})
tblastx -query /home/ch/single-gene/$parentid.fa -db /home/ch/single-gene/$retroid.fa -outfmt 6 -
evalue le-5 > $parentid-$retroid.out

done

KREREEXM

$ find ./ -name "*" -type f -size Ojwc -1

0

BIET identity 4, B RNEREA L, ERHRMRAS KR

foriinls tblastx619/";do awk '$12>=60{print $0}' tblastx619/$i > tblastx619-identity60/3$i;:done
(QHEH easy fig

(L ERA
#/usr/bin/bash

for line in $(seq 1 619)
do

hangshu=$line

p=p
sureline=$hangshu$p

retroid=$(sed -n $sureline/home/ch/blast/blastn-gene/lianxuxing/final/all final.pairs.uniq |awk -F
{print $1})
parentid=$(sed -n $sureline/home/ch/blast/blastn-gene/lianxuxing/final/all final pairs.uniq |awk -F "-

" {print $2})

echo "python /home/utility/hyt/Easyfig.py -o ./${retroid}-${parentid}.svg -svg-f1 T -f2 100 -f CDS 255
0 0 rect-width 2500 -ann_height 100 -blast_height 1000 -glt 15 -g_height 500 -blast_files
/home/ch/blast/blastn-gene/tblastx619-identity60/${parentid}- ${retroid}.out /home/ch/genewise-onlyl-
gb/${parentid}.gb /home/ch/genewise-onlyl-gb/${retroid}.gb " >> 1.sh
done

Q) EET



cat 1.sh|parallel -j 10

END
END



