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Abstract

The new fiber mutant GZnn was analyzed using traditional genetic method and it was sure that
GZnn was qualitative trait controlled by one recessive gene. Using SSR molecular marker technology,
we located this gene on chromosome 10. Since its position was different from N;(on chromosome 12),
ny(on chromosome 26) and n; that was found recently in America, we named it n4. The gene was
closely linked with marker sloc1 and their distance was 10.8 cM. The gene was also linked with sloc2-1
with their distance of 20.4 cM.

22 loci were found after SSR screening the F, of TM-1><GZnn. Using software Mapmaker exp 3.0,
we found 12 of them were distributed on 2 linkage populations that covered 198.4 ¢cM. Using software
WinQTLcart, we scanned the whole genome QTLs related to 7 quantity traits(Lint percent seed index,
fiber length unitormity ration fiber strength elongation Micronaire value). When LOD is 3.0, one
QTL (FL02) relevant to fiber length and one QTL (S102) relevant to seed index were found. They could
explain the phenotypic variance of 0.19% and 4.64% respectively. Therefore, we located FL02 and S102

on chromosome 12.

Using SSR marker technology, we undertook polymorphism analysis, genetic similarity and cluster
analysis on 3 groups of fiber mutant NIL (Near Isogenic Line) and their SSR fingerprint atlas had been
also built. The similarity coefficient between Xin and Zh12 , Xin and Yu4 were 0.471 and 0.587. They
differed from each other significantly. Therefore, Xin maybe originates from Yu4. Mutation of XZ142w
was the same as Xin and their SSR genetic similarity reached 90 percent. However, their SSR
fingerprint atlas showed they had different characters, which maybe due to their different genetic
background. SSR genetic similarity analysis also revealed the difference between 4 NIL was significant
and the similarity coefficient ranged from 0 .5 to 0.62. This proved that dominant or recessive mutation
could lead to large genetic difference. The similarity coefficient of 2 recessive fiber mutation H-154 and
GZnn reached 0.94. This strengthen their similarity of fiber characters and genetic ways and also proved
that the same phenotype was of large intent of genetic similarity.

With the application of software NTSYS 1.8, cluster analysis was also carried out on TM-1, GZnn,
GZNn, H-154, Xin and XZ142w and the Dendrogram of these 6 lines was also built. When the genetic
distance is 3, the 6 lines could be divided into 3 groups. GZnn, H-154 and GZNn belonged to one group
and all of them have fuzzless and linted. Meanwhile, the mutant Xin and XZ142, which were fuzzless

and lintless lines, were clustered in another group.
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Tabel 1 : Main introduction of several fiber mutants
name Abbr genotype charecter producing area origin
-142 XZ142w n1n1n2n21i3li3li4li4
Xin
L-70 L-70 e e
L-40 L-40 e Musaev et al . 1972
Peter et al .1984
Meus Meus -4 Nadarajan.N et al .1988

H10 H10 FFIIL,L,1,151i;1i;

9107 T9107

Nn GZNn FFIIL1L11212111111

) . o Ware et al . 1947
n 22 Kohel et al . 1973
N1 N1 FFIIL1L11212111111 Kearney et al ,1927
Ligon lintless-1 Li-1 FFiiL,L;L,L,Li;Li,

Ligon lintless-2 Li-2

L L Ligon.1929
Narbuth & Kohel 1990
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2131

1 GZNn

Fig.1 the dominant fiber-mutant GZNn and the recessive fiber-mutant GZnn
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1 10000g 4 5
1 70% 400p41  DNA 1~2 100% 4001
DNA 1 20~30
1 4001 TE DNA 65 10~30
1 10000g 15 10
1 1.5ml 0.1 3M pHS5.2
30 30 5000g 5 4001a170% DNA
0.5ml 5000g 5
L 300pITE pHS.0 DNA
1—20
2132 DNA
30 ul DNA 3 ml TE UV minil1240
A260  A280 DNA ng/ul = ><50>=<A260
A260/A280 DNA 1.7-2.0 DNA PCR
DNA 0.8% W/V DNA
DNA
2.1.4 SSR
2141
398 SSR USDA, ARS College Station, Texas Sangon
Taq dNTP 10><PCR
Tris EDTA Bebco
CTAB Acr Bis PVP40 sigma
PCR PTC-100TM  MJ Research Inc.
DYY- -5
DYY- -30
MILLIPORE

2142 PCR
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PCR 2
2 PCR
Table 2 Reaction System of PCR
PCR
10><PCR buffer 20mMMg** 1.0l
dNTP(10mM) 0.2l
Taq (QU/p) 03U
ddH,0 6.2l
EP.(5uM) 0.65pl
R.P. S5uM) 0.65p1
DNA(50ng/pul) 1l
10l
PCR
Step 1 95  denature 3 min; 1 cycle
Step 2 95  denature Imin, 57 45sec,72  50sec; 29 cycle
Step 3 72  extension 7min
Step 4 soak at4 ;
PTC-100TM
2.14.3
2.1.4.3.1
1 8%
8% 3
Acr Bis 20 1 28.57 N~- 1.43¢g 100ml
5<TBE Tris 54g 27.5g 0.5M EDTA 20ml 1000ml
10% AP 1g AP 10ml
3 &%
Table 3 Comprising of 8% polyacrylamide gel
Acr Bis 20 1 5.4ml
5><TBE 4ml
ddH,O 10.6ml
10% AP 280l
TEMED 10l
20ml
2
0.25% 0.25% FF 40%
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0.2% 0.2g 100ml

4
Table 4 Comprising of sliver staining reagent

42(;2111 400ml
0.6g 300ml
6g
4ml 400ml
0.2% 4ml
3g 400ml
2.143.2
1 8%
1% (1% lg
100ml 1><TBE )
1
PCR 2l
2
L 1<TBE
1 150 15
i 2l 170 1
1
3
1 7~8
1 12
3 30
1 DNA
1
1
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2.144 SSR
simple sequence repeat, SSR 2-4
SSR SSR
SSR
SSR
T™™-1(Py) D GZnn(P,) B
2.15
S SSR loc
Sloc2-1
Mapmaker exp/3.0 LOD 3.0 50cM
2.2
2.2.1
2001 TM-1 GZnn T586
TM-1><GZnn  T586><GZnn F; 25 T™M-1><GZnmn F,;

T586><GZnn F;
TM-1><GZnn  T586><GZnn F,

GZnn
5 GZnn
Table 5 The identification of the inheritance style of ng
x? X005 1
TM-1><GZnn F, 54 173 1:3 0.1189*
3.84
T586><GZnn F, 164 52 13 3 3.4177*

ccxzs F,

ey

note: present that the ration of segregation of fuzzless and fuzzed seed in F, population fit the ration of theory

TM-1><GZnn F, TM-1 GZnn
TM-1><GZnn F, 31 GZnn
5 T586><GZnn 3
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398 SSR
52
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SSR
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Ny
13 3
13 3 GZnn
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13.06%

(HM
@)P;:
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@)P
2
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SSR

Fig.2 Screen of SSR primers for parents in cross of TM-1><GZnn

M P2 Pl

1 3 45

1 2 3 4 5
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note:Arrow shows the band with polymorphis

1 3 4 S5isthestyleof fuzzlessbulk;2 6 7 8 9
3TM-1><GZnn F,

10
SSR

11 is the style of fuzzed bulk

Fig.3 Screen of SSR primers between fuzzed and fuzzless bulk of F, population of TM-1><GZnn
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2.2.22 BSA Bulked Segregant Analysis SSR
Michelmore(1991)¢ BSA TM-1=<GZnn F, 10
F, DNA DNA 10 F, DNA
DNA T™M-1 GZnn 52 SSR DNA
DNA 52 13
3

2223 F; SSR

13 SSR TM-1><GZnn F, SSR

6 TM-1><GZmn F,

Table 6 Segregation of allelle loci in F, population of TM-1><GZnn

XZ
Numbers of segregation loci
Allele loci B D theory ration  XZvalue X005 1
slocl 49 157 0.162*
sloc2-1 161 45 0.727*
sloc2-2 48 158 0.317*
sloc3-1 79 127 19.579
sloc3-2 79 127 19.579
sloc3-3 106 101 75.827
sloc4-3 121 86 123.557
sloc5-1 46 161 0.852*
sloc5-2 46 161 0.852*
sloc6-3 79 127 19.579
sloc12-4 161 46 1 3 307.518 3.84
sloc13-1 118 38 114.492
sloc9-3 55 151 0.317*
sloc9-4 55 151 0.317*
sloc9-5 55 151 0.317*
sloc9-6 55 151 0.317*
sloc9-7 55 151 0.317*
sloc10-2 43 163 1.871*
sloc11-2 59 147 1.456*
sloc7-2 166 40 339.424
sloc7-3 166 40 339.424
sloc8-1 142 64 212.045
S F)
D: TM-1(Py) B: GZnn (Py)
TM-1><GZnn F, PCR 4
22 6 SSR F, DNA
SSR F, 1 0 TM-1(Py)
D GZnn (Py) B B D=1 3 F,
x? 6 TM-1<GZnn F, slocl
sloc2-2 sloc5-1 sloc5-2 sloc9-3  sloc9-4  sloc9-5 sloc9-6  sloc9-7 slocl0-2  slocll-2
3 1 sloc12-4  sloc7-2
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sloc7-3 3 1
3

M P, TM-1 P, GZnn
Fi F F> F>
M: maker,,P; TM-1 the parent of fuzzed seed P, GZnn the parent of fuzzless seed
F, thebandtype of F; F, some type bands of F,
4 TM-1><GZnn F, PCR

Fig. 4 PCR amplification result of primer in F, of cross TM-1><GZnn

2.2.3 ny

GZnn
F,
TM-1><GZnn F, Sloc14 22

TM-1><GZnn
Sloc14
Mapmaker



SSR

exp/3.0 LOD 3.0 50cM Sloc14
ng log-likelihood -64.82 ng slocl
10.8 cM sloc2-1  20.4cM ng slocl sloc2-1 slocl  sloc2-1
301 slocl sloc2-1 9.6 cM Zhang 2002 [
10 ny 10
slocl 10.8 cM 5 ng
C1
n
00 sloctd
108 sloct
04 sloc2-1
5 ny Slocl4
Fig5 The linkaged group of the naked-seed gene ny4 (sloc14)
N 12 n 26 el ny
10 GZnn
2.3
2.3.1 GZnn
2.3.1.1 GZnn
GZnn T586><GZnn F,
13 3 GZnn N;
SSR 2 ny slocl  sloc2-1 Zhang 2002
[60] ny 10
N1 12 np 26 ol n3
o N, [53]
Ny 10 GZnn
2312 GZnn GZNn N; n, TM-1
N, Du(2001)P% GZnn

GZNn
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n, TM-1 GZnn GZNn N; n, TM-1
23.1.3
XZ142w
GZnn ligon Lintless
GZNn GZnn
2.3.2
genetical test allelic test linuage test
90 7
198
Reinish 1994 ) Shappley 1996 1998
(031 Altaf 1997 1998 72l
Zhang 2002 [
SSR PAPD
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QTLs
QTL
QTL GZnn
TM-1 F, SSR QTL
QTL
3.1
3.1.1
T™M-1 GZmm TM-1>< GZnmn F1 F, 150
3.1.2
2002 4 T™M-1>< GZnn F, 150
100
20
65%
SSR
3.13 QTL
SAS 7 Skewness Kurtosis
-1—+1 16]
Mapmaker exp/3.0 LOD 3.0
50cM winQTLcart QTL LOD
3.0 QrL P
3.1.4 QTL

QTL
FLO2
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100
80
60
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20

0.230-0.288 0.288-0.346 0.346-0.404 0.404-0.462 0.462-0.520

X 0.59 Y
X Therange of lint is 0.59,Y The number of the frequency of lint
6 F»

Fig 6 Frequency distribution for lint percentage in F,

25.00- 26.38- 27.76- 29.14- 30.52-
26.38 27.76 29.14 30.52 31.90
X 1.40 Y
X The range of fiber length is 1.40, Y The number of the frequency of lint
7F,

Fig 7 Frequency distribution for fiber length in F,
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4.22-6.34 6.34-

8.46

8.46-10.58 10.58-12.70 12.70-14.82

X

1.20

Y

X  The range of seed index is 1.20,Y The number of the frequency of seed index

8 F,

Fig 8 Frequency distribution for seed index in F,

50
40
30
20
10

0

21.30-24.06 24.06-26.82 26.82-29.58 29.58-32.34 32.34-35.10

X 2.7

Y

X The range of fiber strength is 2.7, Y The number of the frequency of fiber strength

9F,

Fig 9 Frequency distribution for fiber strength in F,

80
60
40
20
0
2.8-3.42 3.42-4.04 4.04-4.66 4.66-5.18 5.18-5.8
X 0.6 Y

X The range of fiber strength is 0.6, Y The number of the frequency of fiber strength

Fig 10  Frequency distribution for

10 F,

21

Micronaire value in F,
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5.70-6.28 6.28-6.86 6.86-7.44 7.44-8.02 8.02-8.60

X 0.58 Y

X  The range of elongation is 0.58 , Y = The number of the frequency of elongation
11F,
Fig 11 Frequency distribution for elongation in F,

80.80-82.18 82.18-83.56 83.56-84.94 84.94-86.32 86.32-87.70

X 1.38 Y

X The range of unitormity ration is 1.38 , Y = The number of the frequency of unitormity ration
12 F,
Fig 12 Frequency distribution for unitormity ration in F,

7 2.719 1
-1—+1
QTL
3.2.2
Mapmaker exp /3.0 TM-1><GZnmn F, 22 SSR
LOD 3.0 50cM 12 SSR



10 2

2 198.4 cM
39.5cM 0cM 13
77

Table 7 statistic analysis and normal diveration test for 7 quantative traits

trait Mean Ccv Variance ~ Skewness Kurtosis
11.14511 16.38223 3.333608 -0.84798 0.783467
0.34288 10.6095 0.001323  0.225374 2.719116
6.875735 9.139407 0.394888  0.766483 0.223727
28.39493 5.19917 2.179463  -0.11162 -0.64125
4.193333 12.66316 0.28197  -0.54048 -0.31482
28.16544 10.90967 9.441834  0.037332 -0.60433
84.06176 1.432072 1.449194  0.332038 0.261566
n
™
00 [ s>
631
il 102

13

1026
1026
11517
1250
1399
im
1885
1886

sloc33
slocd-3
sloct(-2
sloct1-2
sloc6-3
sloci2-4

QTL

FIG 13  outlook of linkage map and QTLs
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323 QTL
winQTLcart 2.0
7
3.0 2 QTLs C02
QTL S102
QTLs FLO2 sloc3-1
-0.094 S102
0.64 QTL -0.797
[60] FLO2  SI02 12

8

0.01cM

QTLs

TM-1><GZnn F,

QTL LOD
QTL FL02
0.19% 4.64% 8
0.13 QTL
sloc3-1  29.01cM
sloc3 12
QTLs

Table 8 QTLs detected by composite interval mapping CIM

LOD

phenotypic
traits  chromosome Flanking marker position LOD value eg{:f;i% additive effect  dominant effect
12 sloc3-1 loc3-2  0.01cM 34 0.19% 0.1303511 -0.0944862
12 sloc2-2 sloc3-1  34.01cM 44 4.64% 0.6404981 -0.7974138
3.3
TM-1 GZnn T™M-1
398
SSR 13
12 sloc3-1 QTL 4.64%
0.19% 2002
QTLs 12 12
QTLs
GZnn
GZNn GZnn H-154 H-155 142
QTLs QTLs
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SSR
DNA
SSR
SSR
4.1
411
9
1 T™-1 GZNn GZnn H-154 n, NN2-2 2
142 142 3 12 4
SSR SSR
9

Table 9 a list of tested cotton cultivars and their pedigree

GZNn  GZNn T™M-1
NN2-2  GZNN2-2 TM-1
GZnn  GZmn TM-1
H-154 H-154 TM-1
TM-1 TM-1 14
12 ZH12 4 X 6871
Xin 4
4 Yu4 67> 1155 = 67> 401-27
142 XZ142w 142
142 XZ142 58
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4.1.2
2003 4
0.8
DNA SSR
4.1.3
PCR
DNA 0
Polymorphism information content, PIC PIC=1-%pi’
i=1
(8]
NTSYS 1.8 Qualitative
I— Nij / NitNj —Njj
Ni Nj i i 7]
4.2
421 GZNn NN2-2  SSR
398 SSR GZNn NN2-2
25 95
54.74% 2-7 3.8
2 S18  S19 7
0.44-0.861 0.679 10
25 SSR 52
15
GZNN2-2 40

26

SSR

DNA
SSR
SSR i

H=>PIC/r r

[22]

Nij

52

S6 S8 S21 S23

GZNn  GZNN2-2

GZNn

14

PIC

SSR
12
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10 GZNn NN2-2 PCR PIC
Table 10 The number of alleles and PIC value of the SSR primers

SSR ( ) PIC SSR ( ) PIC
No. of SSR primers ~ No. of alleles ~ PIC value No. of SSR primers ~ No. of alleles ~ PIC value

No. polymorphic No. polymorphic

S1 52 0.78 S14 4 1 0.74
S2 31 0.64 S15 3 2 0.63
S3 3 2 0.63 S16 5 4 0.78
S4 4 3 0.72 S17 4 3 0.72
S5 4 3 0.75 S18 7 4 0.84
S6 2 2 0.50 S19 7 4 0.84
S7 31 0.64 S20 31 0.64
S8 2 1 0.44 S21 2 1 0.44
S9 5 4 0.78 S22 3 2 0.63
S10 4 1 0.74 S23 2 1 0.44
S11 4 2 0.86 S24 52 0.78
S12 51 0.79 S25 2 1 0.44
S13 4 3 0.72

M: Marker  1: GZNn 2: GZNN2-2 .

14 GZNn GZNN2-2 PCR
Fig 14 The difference between five fiber mutant and TM-1 by Part of SSR primers
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SSR

1 2 3 4 5 6 7 8 9 10 11 12 13
GZNn ) o e o o o o o o o o e o
GZNN2-2 o e o L) e L) L) o L) e o ) e
14 15 16 17 18 19 20 21 22 23 24 25 26
GZNn o o o o e o o o o o o o o
GZNN2-2 e e L) L) o L) L) L) L) ) ) ) e
27 28 29 30 31 32 33 34 35 36 37 38 39
GZNn o e o o e L) L) o o o o ) o
GZNN2-2 e o L) L) o o o L) o ) ) ) e
40 41 42 43 44 45 46 47 48 49 50 51 52
GZNn o o o o o o o o o o e e o
GZNN2-2 e e L) L) e L) L) L) L) ) o) o e

L 4 o
® represents existed the allele, © shows lack of this locus.
1-52 1-52 represent the number of following marker loci
S1-3,81-4,52-1,83-1,5S3-3,54-1,54-2,54-3,85-1,55-2,85-3,56-1,S6-2,57-3,58-1,59-1,59-2,59-3,59-4,5S10-2,S11-1,S11-3,S12-3,513-1,S13-2,
S13-3,514-3,S15-1,515-2,S16-2,516-3,516-4,S16-5,S17-2,S17-3,S17-4,518-1,S18-2,S18-3,518-6,S19-1,519-2,S19-3,519-6,520-3,S21-1,522-1,
$22-2,823-1,524-2,824-3,5S25-1

15 GZNn GZNN2-2  SSR
Fig.15 SSR fingerprint between GZNn and GZNN2-2

422 142 142 SSR
398  SSR 142 142 15
77 306 181
59.15% 2-9 3.97 S15 S18 S22 540
2 S1 9 PIC
0.45-0.88 0.69 11

M: marker  1: XZ142  2:XZ142w

16 142 142 PCR
Fig 16 The difference between five fiber mutant and TM-1 by Part of SSR primers

77  SSR 181 142 142
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SSR

SSR 17 41 140
142 142
11 PIC
Table 11  The number of alleles and PIC value of the SSR primers
SSR ( ) PIC SSR ( ) PIC
No. of SSR primers No. of alleles PIC value No. of SSR primers No. of alleles PIC value
No. polymorphic No. polymorphic
S1 9(7) 0.88 S40 2(1) 0.44
S2 5(2) 0.78 S41 2(1) 0.44
S3 7(4) 0.84 S42 5(5) 0.80
S4 3(2) 0.63 S43 2(1) 0.44
S5 3(1) 0.64 S44 5(3) 0.78
S6 5(1) 0.79 S45 5(4) 0.78
S7 4(3) 0.72 S46 5(4) 0.78
S8 5(4) 0.78 S47 5(3) 0.78
S9 3(1) 0.64 S48 4(3) 0.72
S10 403) 0.72 S49 3(1) 0.64
S11 6(2) 0.82 S50 4(2) 0.72
S12 5(1) 0.79 S51 5(1) 0.79
S13 7(6) 0.84 S52 4(3) 0.72
S14 3(1) 0.64 S53 3(1) 0.64
S15 2(1) 0.44 S54 5(3) 0.78
S16 3(2) 0.63 S55 3(2) 0.63
S17 2(2) 0.50 S56 3(1) 0.64
S18 2(1) 0.44 S57 6(1) 0.83
S19 4(2) 0.72 S58 5(2) 0.78
S20 2(2) 0.50 S59 6(4) 0.81
S21 7(7) 0.86 S60 5(3) 0.78
S22 2(1) 0.44 S61 4(2) 0.72
S23 3(1) 0.64 S62 5(3) 0.78
S24 3(2) 0.63 S63 3(2) 0.63
S25 4(2) 0.72 S64 6(3) 0.81
S26 5(2) 0.78 S65 2(1) 0.44
S27 3(2) 0.63 S66 6(2) 0.82
S28 3(1) 0.64 S67 3(2) 0.63
S29 4(2) 0.72 S68 3(2) 0.63
S30 2(2) 0.50 S69 3(3) 0.67
S31 403) 0.72 S70 403) 0.72
S32 5(4) 0.84 S71 3(3) 0.67
S33 4(3) 0.72 S72 3(1) 0.64
S34 6(4) 0.81 S73 5(4) 0.78
S35 4(1) 0.73 S74 4(2) 0.72
S36 2(2) 0.50 S75 403) 0.72
S37 4(2) 0.72 S76 3(2) 0.63
S38 3(1) 0.64 S77 3(2) 0.63
S39 3(2) 0.63
423 142 SSR
398 SSR 142 18
10 36 15 41.67%
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SSR

2-5 3.6 S2 J6 2
S1 5 PIC 0.45-0.78
0.67 12
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
xz142w e o o L) ) o o o o o o ) o o o )
xz142 o e ) o o e e e e ) L) L) L) e L) e
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
xz142w o o ) o o o e L) o o o ) o o ) o
xz142 L) o o L) e L) o o L) e L) o L) e L) e
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
xz142w o o o o o L ) o o [ ) o o o e o [ ) L )
xz142 L) o o e e o e e o e L) L) o e o o
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67
xz142w o o o o o o o o o o L) o L ) o o o
xz142 o o o o o o o o o o o o o o o o
69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84
xz142w o e o o o o o o L) ) o o o L) o
xz142 ) o e o ) o o o o o o o o o o o
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101
xz142w o e o o o o o o o ) o o o e o o
xz142 e o ) e ) ) e e e o o e o o o o
103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
xz142w o o o o o o o o o o o o o o o o
xz142 ) L) ) L) ) L) L) e L) ) o ) o e e e
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135
xz142w o o o o o e o o e o o o o o o o
xz142 e e ) L) ) o e e o ) o ) °o ) o o
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152
xz142w o o o o o o ) o o o o o o o o e
xz142 L) L) L) L) ) e o e e ) e e ) e e o
154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169
xz142w o o o e o o e o L) o o o o o o )
xz142 e e L) o L) L) o L) o L) o L) L) L) o L)
171 172 173 174 175 176 177 178 179 180 181
xz142w o o ) o o o o ) o °o o
xz142 L) L) o e L) L) L) o e o o
1-181 1-181 represent the number of following marker loci

S1-1, S1-4, S1-5, S1-6, S1-7, S1-8, S1-9, S2-2, S2-5, S3-3, S3-4, S3-6, S3-7, S4-2, S4-3, S5-1, S6-2, S7-2, S7-3, S7-4, S8-1, S8-3, S8-4, S8-5,
S9-1, S10-1, S10-3, S10-4, S11-4, S11-6, S12-4, S13-1, S13-2, S13-3, S13-4, S13-5, S13-7, S14-1, S15-2, S16-1, S16-2, S17-1, S17-2, S18-1,
S19-1, S19-2, S20-1, S20-2, S21-1, S21-2, S21-3, S21-4, S21-5, S21-6, S21-7, S22-1, S23-3, S24-1, S24-2, S25-2,S25-3, S26-2, S26-3, S28-1,
S27-1, S27-2, S29-1, S29-2, S30-1, S30-2, S31-1, S31-2, S31-3, S32-1, S32-2, S32-3, S32-4, S33-1, S33-2, S33-3, S34-2, S34-3, S34-4, S34-5,
S35-2, S36-1, S36-2, S37-1, S37-2, S38-1, S39-1, S39-2, S40-1, S41-1, S42-1, S42-2, S42-3, S42-4, S42-5, S43-1, S44-1, S44-3, S44-4, S45-1,
S45-2, S45-3, S45-4, S46-1, S46-2, S46-3, S46-4, S76-1, S76-3, S47-1, S47-2, S47-5, S48-1, S48-3, S48-4, S49-1,S50-1, S50-2, S51-3, S52-1,
S52-2, S52-3, S53-3, S54-1, S54-3, S54-5, S55-1, S55-3, S56-1, S57-6, S58-3, S58-4, §59-1, S59-4, S59-5, §59-6, S60-1, S60-3, S60-5, S61-3,
S61-4, S62-3, S62-4, S62-5, S63-1, S63-2, S64-1, S64-3, S64-6, S65-1, S66-1, S66-4, S67-1, S67-2, S68-1, S68-2, S69-1, S69-2, S69-3, S70-1,
§70-2, S70-3, S71-1, S71-2, S71-3, §72-3, S73-1, S73-2, S73-3, S73-4, S74-1, S74-2, S75-1, S75-2, S75-4, S77-2,877-3

L) o

®  represents existed the allele, © shows lack of this locus.

17 XZ142w  XZ142  SSR
Fig.17 SSR fingerprint between
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SSR

12 PIC
Table 12 The number of alleles and PIC value of the SSR primers

SSR ( ) PIC SSR ( ) PIC
No. of SSR primers No. of alleles PIC value No. of SSR primers No. of alleles PIC value
No. polymorphic No. polymorphic
S1 52 0.78 S6 2 1 0.44
S2 2 1 0.44 S7 4 2 0.72
S3 4 1 0.74 S8 301 0.64
S4 4 3 0.72 S9 4 1 0.74
S5 4 1 0.74 S10 4 2 0.72

M : Marker 1:XZ142w 2:Xin

18 142 PCR
Figl8 The difference between five fiber mutant and TM-1 by Part of SSR primers

10 SSR 15 142
SSR 19 8 7
142
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Xin ® © e e O O O e e e e e e o o
XZ12w © o o © e e e O O O O O O o O
1-15 1-15 represent the number of following marker loci
S1-1,S1-2, S2-2, S3-1, S4-1, S4-2, S4-3, S5-1, S6-1, S7-2, S7-3, S8-1, §9-3, S10-3, S10-4
L) o
® presents existed the allele, © shows lack of this locus.
19 Xin  XZ142w  SSR
Fig.19 SSR fingerprint between Xin and XZ142w
4.2.4
4.2.4.1

12 4
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SSR

SSR
12 4
4
4.2.4.2
398 SSR 12 4 20
13 PIC
Table 13 The number of alleles and PIC value of the SSR primers
SSR ( ) PIC SSR ( ) PIC
No. of SSR primers ~ No. of alleles  PIC valueNo. of SSR primers ~ No. of alleles  PIC value
No. polymorphic No. polymorphic
S1 8 1 0.87 S19 7 3 0.84
S2 55 0.78 S20 51 0.80
S3 4 3 0.69 S21 31 0.66
S4 3 2 0.65 S22 53 0.76
S5 4 2 0.69 S23 55 0.79
S6 5 4 0.77 S24 55 0.78
S7 75 0.84 S25 4 2 0.74
S8 3 2 0.61 S26 4 3 0.72
S9 51 0.78 S27 2 1 0.48
S10 5 4 0.77 S28 4 1 0.72
S11 6 3 0.82 S29 3 2 0.61
S12 3 2 0.61 S30 4 2 0.74
S13 3 2 0.56 S31 2 2 0.44
S14 6 4 0.81 S32 6 3 0.79
S15 2 2 0.44 S33 4 3 0.69
S16 5 4 0.78 S34 2 2 0.44
S17 5 4 0.78 S35 5 2 0.78
S18 2 1 0.38 S36 4 3 0.72

M1 2 3123 123123123123 12131273
M: Marker 1:Zh12  2:Xin  3:Yu4

20 12 4 PCR
Fig 20 The difference between five fiber mutant and TM-1 by Part of SSR primers
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SSR

36 155 95
61.29% 2-8 4 S27 S31 S34
2 S1 8 PIC 0.38-0.87
0.71 13
36 SSR 95 3 SSR
21 3 47 46 54 36 11
3 30.6%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Zh12 o e o o e ) o e e e e o e o e e
Xin e o o e o e e o e o o e o e o o
Yu4 o e Y o o o o o o e e o e o e e
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Zh12 ) e o e o o e o e e o o e e o e
Xin e o o e o e o e o o e e o o e o
Yud o o e o e o e ® o o ® o o o o o
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
Zh12 o e ) o e e o e e e o o o e e o
Xin L) o o e o o Y o o e e e o o o e
Yu4 o e e o e e o e o o e e e e e o
49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64
Zh12 o o e o e o o e e o e o e o e o
Xin e e o e o) e o o o e o e o e o e
Yu4 e e ) o o e ) o e e e o e o e e
65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
Zh12 o e o o o o Y o o o e e o e o o
Xin L) o Y e e o o e e e o o e o e e
Yud L) L) o e e L) o e e e e e o e o o
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
Zh12 L) o o e e e o o e e e o e o e
Xin o e e o o o o e o o e e e o e
Yu4 L) o e e e o ) o e e e o o e o
1-95 1-95 represent the number of following marker loci

S31-1,831-2,S32-3,S32-4,532-6,S5-1,85-2,S6-1,586-2,S6-3,56-5,57-1,87-2,57-3,57-5,57-6,S8-2,58-3,59-1,S10-1,510-2,510-3,5S10-4,S11-2,S11-
3,S11-5,512-1,812-2,S1-4,S13-1,513-3,S14-2,S14-3,S14-4,514-5,515-1,S15-2,S16-1,516-2,516-3,816-5,S17-1,517-2,517-4,S17-5,S18-1,S19-5,
$19-6,519-7,820-5,S21-1,S22-1,522-4,822-5,823-1,523-2,523-3,523-4,S23-5,524-1,524-2,524-3524-4,524-5,825-3,525-4,526-1,526-2,5S26-4,S
27-1,828-4,529-1,829-3,530-1,S30-2,S2-1,82-2,S2-3,S2-4,52-5,53-2,S3-3,53-4,54-1,54-2,533-1,533-2,S33-3,S33-4,534-1,534-2,535-3,S35-4,S
35-5,836-2,536-3,S36-4,

o o

® represents existed the allele, © shows lack of this locus.

21 12 4 SSR
Fig.21 SSR fingerprint of Zh12,Xin and XZ142w

4.2.4.3

14 12 0.47
4 0.59
4 12 4 0.72
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SSR

14 12 4

table 14 comparison of pair wise similaritycoefficient of Zh12,Xin and XZ142w

zh12 Xin Yud
Zh12 1.00
Xin 0.47 1.00
Yud 0.72 0.59 1.00
425
4.2.5.1 SSR
398 SSR Nn H-154 nn
142 TM-1 22 12
50 36 72.0%
2-8 4 S7 2 S3
8 PIC 0.48-0. 81 0.67 15
6 GZnmn 16 H-154 14 GZNn 18 ™-1 23
Xin 19 XZ142w 14 12 2 6
16.16% 5 22
4.2.5.2 SSR
16 Xin XZ142w 0.90
H-154 GZnn 0.94
GZnn H154 GZNn
TM-1 0.5-0.62 T™M-1
142 H-154 0.58
142 H-154
NTSYS 1.8
24 Xin XZ142w
GZnn HI154 GZNn TM-1
2 GZnn H154 GZnn H154
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3 GZnn  HI154 GZNn
Xin  XZ142w
T™-1

15 PIC
Table 15 The number of alleles and PIC value of the SSR primers

( ) PIC ( ) PIC
N:.?FSSR primers No. of alleles PIC value N:.il;SSR primers No. of alleles PIC value
(No.polymorphic (No.polymorphic
S1 5 3 0.77 S7 2 1 0.48
S2 5 4 0.77 S8 3.1 0.57
S3 8 6 0.81 S9 3 2 0.64
S4 3 2 0.63 S10 33 0.57
S5 3 2 0.56 S11 4 3 0.66
S6 6 5 0.81 S12 5 4 0.79

1: GZnn  2: H-154 3: GZNn 4: TM-1 5: Xin 6: XZ142w

22 TM-1 PCR
Fig 22 The difference between five fiber mutant and TM-1 by Part of SSR primers

SSR Primers S11-1 S11-2 S11-4 S1-1 S1-2 S1-4
GZnn o L g o o e o
H-154 o o e o ) o
GZNn e} e o e o e
T™-1 L) e e o e )
Xin o e o e o e
XZ142w o e [e) o o e
L J o
® represents existed the allele, © shows lack of this locus.

23 T™M-1 SSR

Fig.23 SSR fingerprint of the five fiber mutants and TM-1
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SSR

GZnn H154 GZNn TM-1 Xin XZ142w

GZnn 1.00
H154 0.94 1.00
GZNn 0.68 0.66 1.00
TM-1 0.50 0.52 0.62 1.00
Xin 0.66 0.60 0.70 0.60 1.00
XZ142w 0.64 0.58 0.68 0.58 0.90 1.00

16 TM-1

Fig 16 genetic similarity coefficient between TM-1 and five fiber mutants

5.000 4.500 4.000 3.500 3.000 2.500 2.000

R R R R R R | Level
. GZnn  2.000
|

—————————————————— L-H-154 3.000
|
——————————————————— L--—=---=——=-——————--GZNn  4.000
|
| e XIN  3.000
| |
——————————————————— L= e —————-XZ142w 5.000
|
[ e e EE L e e e ™-1 ——-—--
R |- R S R S | Level

5.000 4.500 4.000 3.500 3.000 2.500 2.000

24 T™M-1 SSR

Fig 24 Tree depict of five fiber-mutants and TM-1 by SSR markers.

4.2.5.3

17
GZnn  H154 0.19 Xin XZ142w 0.15 T™-1
0.54 0.5

17 6
Table 17 Genetic distance for 6 cotton germplasm

GZnn H154 GZNn TM-1 Xin XZ142w

GZnn *
H154  0.19 *
GZNn 041 0.5 *
T™-1 0.54 0.52 0.43 *
Xin 0.43 0.17 0.38 0.44 *
XZ142w 0.47 0.6 0.42 0.49 0.15 *
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SSR

4.3
RAPD [17 18]
(2003)1! RAPD
RAPD (1994)58]
(2001) % 1997 B RAPD
2001 P RAPD ISSR SSR 36
SSR RAPD SSR
SSR
SSR 398 SSR
TM-1 GZNn GZnn SSR
SSR

SSR
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lint (fuzz) ,

F, QTL
QTL
SSR
I. GZnn
10
GZnn GZnn
n4 SSR 10
n4
GZNn N, GZnn
ny T™-1 GZnn GZNn N; n, TM-1
2. F2 QTL
QTL, QTL 12
Mapmaker exp /3.0 TM-1><GZnn F, 22
SSR 2 198.4 cM winQTLcart 2.0
TM-1><GZnn F, 7
QTL LOD 3.0 QTL
QTL 4.64% 0.19% FLO02
S102 12
12 QTLs 12

QTLs QTLs
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QTLs

H-154 n, NN2-2 2
12
XZ142w
90 SSR
SSR
0.5-0.62
H-154 GZmn
NTSYS 1.8
H154 GZnn
SSR
RAPD

QTLs
SSR
SSR
1 TM-1 Nn nn
142 142 3
4
12 0.471 4 0.587
4 142
Xin SSR
GZnn HI154 GZNn TM-1
0.94
TM-1 GZnn H-154 GZNn XZ142w  Xin
3 GZNn
Xin XZ142w
RAPD SSR
SSR
SSR

SSR
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