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Abstract

Diploid genome contains 8 genomes designated as A, B,
C, D, E, F, G and K which have been identified in the
genus Gossypium. The genome of A is limited only in
two species as G. herbaceum and G.arboreum, and it is
transferred from G. herbaceum to other species. The
chloroplast genome (CP) of G. herbaceum has 160,140
bp lengths with protected quadripartite structure. Single
copy regions of chloroplast genome are separated by two
inverted repeat regions with a large copy region with
88,709 bp also the single copy region and each small
inverted repeat regions have 20,221 and 25,605bp. The
plastidic' s genome has 113 single copy genes and 19
duplicated copy genes. Single copy genes are encoding
of 79 genes for protein production, four ribosomal RNA
genes and 31 transfer RNA genes. Result showed that
among all plastid genes only 18 genes appeared to have
1-2 intron/s and when compared with chloroplast
genome of two allotetraploid species. Ycf15 gene as the
only duplicated gene, rpl22 was in G. herbaceum and in
the two species has studied G. herbaceum, G.
barbadense. But ycfl5 gene in G. barbadense and both
ycf15 and rpl22 genes were lost in G. barbadense and G.
hirsutum. Though the high level of SSR protection in the
chloroplast genome. SSRs are useful for genetic
variation analysis since they have high efficiency against
genomic SSRs.
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Gossypium herbaceum

chloroplast genome
160,140 bp
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[l photosystem |

M photosystem II

[l cytochrome bif complex
[ ATP synthase

[C] NADH dehydrogenase
[l RubisCO large subunit
B RNA polymerase

[ ribosomal proteins (SSU)

[l ribosomal proteins (LSU)

M clpP, matk

M other genes

[ hypothetical chloroplast reading frames (ycf)
[l transfer RNAs

[l ribosomal RNAs

O introns
G. herbaceum u5elod 455 Cawdlyg JS pois adias N S
G. herbaceum 13glud 4555 > GC (glgizes N o>
GC content Length(bp) Proportion% T% A% C% G% A+T% C+G%
Protein 81373 50.81 314 304 195 187 618 38.2
Coding gene trna 2729 1.70 231 240 264 264 471 52.9
rma 9050 5.65 223 223 277 277 445 55.5
Total 93152 58.17 302 294 205 198 597 40.3
IGS 50507 31.54 344 336 162 157 680 32.0
Intron 21953 13.71 326 304 194 176 630 37.0
Total 72460 45.25 339 328 171 162 66.7 333
Noncoding gene Complete genome 160140 100 318 309 190 183 62.7 37.3
LSC 88709 55.39 332 316 182 171 647 35.3
SSC 20221 12.63 344 339 166 151 683 317
IRA 25605 15.99 285 285 207 223 570 43.0
IRs 223 20.7
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Number Size Location I_\/Iatc_h
Direction
1 66 psaB, psaA F
2 41 ycf3, ndhA F
3 38 IGS, ndhA F
4 36 ycf3, IGS F
5 31 IGS F
6 30 IGS F
7 29 IGS F
8 29 IGS F
9 26 ycf2 F
10 26 ycf2 F
11 23 IGS F
12 23 IGS F
13 23 IGS F
14 22 petG, IGS F
15 22 trnG-UCC, IGS F
16 22 clpP, IGS F
trnS-GCU, trnS-
17 21 UGA F
18 21 IGS F
19 20 IGS F
trnV-UAC, trnA-
20 20 uGe F
21 48 IGS P
22 38 ndhA,IGS P
23 36 ycf3, IGS P
24 29 IGS P
25 29 IGS P
26 29 IGS,trnS-GGA P
27 26 psaA P
28 26 ycf2 P
29 26 ycf2 P
30 24 IGS P
31 23 trnG-UCC, clpP P
32 23 IGS P
33 23 IGS P
34 22 trnG-UCC, IGS P
35 22 AtpF P
36 22 clpP, IGS P
trnS-UGA, trnS-
37 21 GGA P
38 20 IGS P
39 20 trnF-GAA P
40 20 IGS P
trnV-UAC, trnA-
41 20 UGC P
42 31 IGS R
43 26 IGS R
44 25 ycfl R
45 23 IGS R
46 23 IGS R
47 21 IGS R
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CATT 1 13
Pentanucleotide TTAGA 1 14
Total 5 16
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Repeat Repeat Number Max
sequence (bp)
Dinucleotide CT 1 16
Trinucleotide TTA 1 13
Tetranucleotide AAAT 1 14
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ol odol Candds lauign oS ey (slays
sbeds YYAY L trnK-UUU g, o 5 5Y 5
Ay ) o9yl i 5 0340 G. herbaceum > Job
9 Cuwol 8,5 15 matK 5 90 & cul
ool oo e OFF 1 TPS12. (55,5 (1 50b5sS
ool ool Canddy woSme HSG Al y> o
Slases G asl pa ClpP g yef3 (5 90 Cpioron
005 o (y952] 93 s PS5 g 000 sty S5
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ALis gLl lgin g £9p8 (988 e (gste
$955 (s Al & S S plyy (39S oo
G. 45 > TAG 5 TAA TGA bl cclo S
&g5 ;0 /Y 9 VY VY ey herbaceum
&s5 ;0 9 +/AD g +/AF /Y g G, hirsutum
oolly cawl </VA 4«27 /Y0 G. barbadense
oS dw (¢ly ol Cuwds grwey 938 oo LIS
b odl gz bl (9 plysa TAA (j5u8
SoJl Pk gmog 0988 (o WS (5] e
ool g ol e S Jlgld onms s
ool T 9 A (laigsS gumg (995 (omns 4L
Choudhury et (& Jgio) Slodds e3> s 5 pous
0535 o)l o g 4325 5,8 sl (2017) al.
05 e oo 5 (S (paglejl w8 sl s
s Gl @ mmg 09 en Cunl e
03 S8 (Fovan ()] g yealn (b Soloya
aS ool Cawday 3 VA G. herbaceum ,> .l

Gene Coded Group Gene Name
Subunit of Acetyl-CoA-carboxylase accD
Large subunit of rubisco rbcL

subunit of NADH-dehedrogenase
Subunit of ATP synthase
Subunit of cytochrome b/f complex

Protein Gene Subunit of photosystem I and 11

DNA dependent RNA polymerase

Large subunit of ribosome

Small subunit of ribosome

Others
Function unknown
ribosomal RNA gene

RNA Gene transfer RNA gene

ndhA” ndhB*¢ ndhC ndhD ndhE ndhF ndhG ndhH
ndhl ndhJ ndhK
atpA atpB atpE atpF " atpH atpl
petA petB* petD” petG petL petN ccsA
psaA psaB psaC psal psal psbA psbB psbhC
psbD psbE psbF psbH psbl pshd psbK psbL
psbM psbN psbT pshZ
rpoA rpoB rpoC1” rpoC2
rpl14 rpl16™ rpl2”¢ rpl20 rpl22 rpl238 rpl32 rpl33
rpl36
rps1l rps12” ¥ rpsl4 rpsl5 rpsl6” rps18 rps198
rps2 rps3 rps4 rps78 rps8
cemA clpP™ matK
ycfl ycf158 ycf28 yef3™ ycfa
rrn16® rrn238 rrn4.58 rrn58
trnA-UGC™® trnC-GCA trnD-GUC trnE-UUC
trnF-GAA trnfM-CAU trnG-UCC™ trnG-GCC
trnH-GUG trnl-CAUS trnl-GAU™ trnK-UUU"
trnL-CAAS trnL-UAA™ trnL-UAG trnM-CAU
trnN-GUUS trnP-UGG trnQ-UUG trnR-ACG$
trnR-AGCS trnR-UCU trnS-GCU trnS-GGA trnS-
UGA trnT-GGU trnT-UGU trnV-GACS trnV-
UAC™ trnW-CCA trnY-GUA

las S L5 IR asl )3 § ¢l 95 (shyls s <950l SO (ol %



(\—\Y) \yas ULM) ¢ pohan) b)LQ.\:B 40&.!!: Jl.w ‘u.cl)) uL!bLf d)ﬁLBW») U’.M&9)J_ A_;o.l.c Al:x.c

G. herbacum a5slud 665 55 zumwss (495 gl O Joio

AA Codon Number RSCU AA Codon Number
Phe TTT 2417 1.22 Ser TCT 1163
TTC 1561 0.78 TCC 888
TTA 1143 1.25 TCA 922
TTG 1105 1.24 TCG 653
Leu CTT 1059 1.19 Pro CCT 680
CTC 693 0.78 CCC 640
CTA 814 0.92 CCA 789
CTG 523 0.59 CCG 452
ATT 1805 1.18 Thr ACT 707
ILe ATC 1184 0.78 ACC 592
ATA 1594 1.04 ACA 684
Met ATG 876 1 ACG 373
GTT 809 1.38 Ala GCT 498
Val GTC 442 0.75 GCC 405
GTA 692 1.18 GCA 441
GTG 402 0.69 GCG 280
Tyr TAT 1524 1.37 Cys TGT 661
TAC 694 0.63 TGC 465
Ter TAA 1265 1.22 Ter TGA 1044
TAG 791 0.77 Trp TGG 690
His CAT 943 1.46 Arg CGT 404
CAC 351 0.54 CGC 263
Gn CAA 1046 1.41 CGA 612
CAG 441 0.59 CGG 380
Asn AAT 1881 1.44 Ser AGT 700
AAC 735 0.56 AGC 524
Lys AAA 2220 1.37 Arg AGA 1097
AAG 1019 0.63 AGG 653
Asp GAT 1031 1.43 Gly GGU 579
GAC 412 0.57 GGC 364
Glu GAA 1338 14 GGA 817
GAG 576 0.6 GGG 574

G. barbadense 4 G. hirsutum .G. herbaceum > o gyl duslio & o>

Intron G. herbaceum G.hirsutum G. barbadense Sequence Identity
trnK-UUU 2492 2542 2535 99/33
rpsl6 873 869 870 99
trnG-UCC 778 762 763 99
atpF 791 804 805 99/33
rpoC1 751 753 753 99
ycf3-1 780 789 789 99/67
ycf3-2 761 777 777 99/33
trnL-UAA 589 573 582 99
trnV-UAC 603 607 609 99/67
rps12 536 536 536 99/33
clpP-1 679 683 679 99/33
clpP-2 911 891 890 99
petB 758 818 821 99/33
petD 758 757 754 99/33
rpl16 1114 1140 1135 99/33
rpl2 693 693 688 99/33
ndhB 689 683 683 99/33
trnl-GAU 955 954 959 99/67
trnl-UGC 797 797 795 99/33

ndhA 1068 1076 1076 99
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