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The main
objective of
world cotton
breeding

High yield middle fiber
(G. hirsutum)

Upland cotton,

90% grown in the world

Superior fiber quality o
Pima cotton

(G. barbadense),

8% grown in the world

Long-standing
conventional
problem

A kilogram of superior quality long fiber
with good microniare (3.8-4.9) brings 8
to10 cents more income
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Cotton phytochrome gene family characterization
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Fagales (9)
Cucurbitales (V)
Rosales (18)
Fabales (8)
Zygophyllales
Celastrales (8)
Oxalidales (9)
Malpighiales (44)
Sapindales (13}
Malvales (18)
Brassicales (14)

Crossosomatales (3)
Myrtales (10)

Geraniales (V)

Saxifragales (25)

Lamiales (34)

Solanales (10,

Gentianales (10)

Garryales (4)

Asterales (18)

Dipsacales (7)

Apiales (8)

Aquifcliales (5)

Cornales (13)

Ericales (32)
Myrothamnaceae/Gunneraceae
EBerberidopsidales (2)
Santalales {7)
Caryophyllales (24)
Buxaceas/Didymelaceasa (3)
Trochodendraceae (2)

Soltis et al. 1999. Nature 402: 402-404.
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Arabidopsis Tetraploid cotton
PHYB >2 PHYB genes
PHYD PHYD not found
PHYE >2 PHYE genes
| PHYA >4 PHYA genes
PHYC 2 PHYC genes



Fiber length
QTL in TM-1 X
Pima 3-79
populations
(LOD=4.13,
P<0.0001)
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RNAI vector designing for PHYAL

KODHIFI Cotton genomic DNA
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Helliwell et al. 2002. Funct. Plant. Biol.
29:1217-1225



RNAIi CONTROLS

Arabidopsis transformed
with cotton PHYAL hairpin
construct



Transformation  Callus formation and Somatic embryogenesis

Embryo plantlets Transferring into pots and fields







Flowering

RNAI TO plants Control
The same day planted



Hypocotyl length T, ..

Coker-321 RNAI
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Cotton fiber length in T, .; generation RNAI — field grown

RNAI plants Controls
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Cotton fiber characteristics

Traits Coker-312 (control) T, 1-7 T, 31-10
UHM (SE) 1.22 (0.005) 1.3 (0.004)*** 1.3 (0.01)***
MIC (SE) 5.6 (0.12) 5 (0.13)**2 5.4 (0.08)**a
STR (SE) 28.8 (0.31) 30.9 (0.62)**2 29.7 (0.23)*=2
Ul (SE) 87.5 (0.34) 89.2 (0.60)* 88.1 (0.30)*
ELO (SE) 9(0.17) 10 (0.15)*** 10.1 (0.18)***
Weight of 100 seeds, g (SE) 12.9 (0.2) 12.4 (0.3) 12.4 (0.2)
Lint% (SE) 38.7 (0.4) 37.3 (0.4)* 37.1 (0.4)*
Seed weight% (SE) 61.3 (0.4) 62.7 (0.4)* 62.9 (0.4)*
Lint index (SE) 8.1(0.1) 7.4 (0.2)*** 7.3 (0.1)***
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Estimated numbers of nptll in third
generation (T;) RNAI cotton lines

Samples Average Ct SD SE CV  **XJ/R, Estimated | cv***
values* copy
number
nptll_T,- 22.01 0.75 0.24 3.4 3.08 3 0.037
17
nptll_T,- 21.07 0.29 0.09 1.4 1.67 2 0.025
3110
nptll_Bt-cotton 24.45 0.27 0.11 1.1 1.07 1 0.035
GhUBC1_ T;- 23.27 0.46 0.19 2
17
GhUBC1_T;-31 10 21.42 0.46 0.16 2.1
GhUBC1_Bt-cotton  24.15 0.79 0.35 3.3



Relative expression level (/og,)
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TRANSFERABILITY TO UPLAND CULTIVARS
[RNAi Coker-312 x local cultivar] x local cultivar

Varlety 1



Variety-2



Boll size and form

DM“ ANB).

-

Hamanran-22
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Variety-1



RNAI variety plot



Major fiber characteristics and agronomic
quality of RNAI cultivars
(4-generation, 2011)

[RNAi Coker312 x local cultivar] x local cultivar

UHM, STR, | MIC Ul, % | Earliness,
inch g/tex days

ANB-2 1.10 30.28 120 4.0
RNAI 1.27 37.90 4.2 86.0 110 5.8
C6524 1.15 33.59 4,2 83.5 125 4.0
RNAI 1.28 42.80 4.0 87.3 120 5.4
Tosh-6 1.10 2750 4.7 81.3 120 3.5
RNAI 1.28 33.80 4.2 84.9 105 4.5
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ATeHTCTBO IO MHTEILIEKTYalbHOi cobcTBennocTr Pecybnmky V30eKucTaH HaCTOAILIMM The UZbe kls*an (IA P

yJIOCTOBEPACT, HTO NPHIOKCHHBIC MATEPHAILl ABIAIOTCA TOUHBIM  BOCMPOM3BE/CHHEM
NepBOHAYANBHBIX MAaTEpPHAIOB 3asBKH HA BbUIAYy MATCHTA HA nsobperenne IAP 2012 0069,
noaanHoii 28 despana 2012 roaa.

Ha3ssanue n3obpeTeHus: PHK-untepbeperuns PHYAI xnonyaTHuka 20 1 20069) and USA

yny\lmamluax Ka4yeCcTBO BOJIOKHA, ‘_v'.'L'lHHf.'IIHE KOpHH4,
IBETEHHE, COIPEBAHHE H YPOKAHHOCTD Y Gossypium
hirsutum L.

3asBHTEH: LleHTp reHOMHBIX TEXHOJIOIHi HHCTHTYTA ICHETHKH H °
3KCTIEpPHMEHTAILHOI OHONIOTHH PAacTeHHi AKAJIEMHH HayK .
L

Pecnybnnkn Y3bekucran, UZ

3E FOHAWTE]] CTOHTC O® AMEPHKA, 93
PEIPE3EHTH/I BAH 3E CEKPETOPH O®
ATPHKAITYE, US

3E TEKCOC Asnn M KOHUBEPCUTH CUCTEM, US

VnoaHOMOUYEHHBIH 3aBEPHTH KOIHIO
3as8BKH Ha 00BEKTHI IIPOMBILLICHHOMH
coOCTBEHHOCTH

[lepBblil 3aMeCTHTEb TEHEPAILHOIO
JIMpeKTopa
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Future perspectives

»Commercialization of these new generation RNAI varieties;
» Application of the same approach to other crops;
Transcriptome and metabolome profiling of RNAI genotypes;

» Convert the RNAI to the new generation genome editing and
transgenomics tools (amiR constructs, Zinc fingers, TALEN).
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