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Oats in Utah, USA!
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Third-generation dna sequencing: the $1000 genome for 2013
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Since | have a gypsy y-chromosome and 3% of my genome is
neanderthal, | can use the crystal ball...

paternal line

i i 2 | tell a friend |
Your Y chromosome DNA determines your paternal haplogroup. What is a haplogroup? [ tell 2 friend

Map History Haplogroup Tree

Paternal Haplogroup: R2 Haplogroup: R2, a subgroup of R

Locations of haplogroup R2 circa 500 years ago, before the era of intercontinental travel. Age: 12,000 years

Reglon: South Asia, Central Asia
Populations: Indians, Iranians

Highlight: Haplogroup R2 is found across
India, central Asia, and the Caucasus.

Your Family and Friends

D2a1b Japanese Person

E1ib1a8ai. Migerian Person

Eibibia2. Gerald Lopez, Gerardo Lopez

RZ2 is concentrated in India, Iran and parts of Central Asia. It appears to have arisen
somewhere in the Indian subcontinent about 12,000 years ago.

Got Neanderthal DNA?

An estimated 3.0% of your DNA is from Neanderthals.

Elbibic Greg Kirsh

i

Eric Jellen (You) 86th percentile

“I see your little, petrified skull ... labeled and

Average Multi- resting on a shelf somewhere.”

regional user




Why Care About Oat Chromosome Variation?

* Proper recombination, segregation and assortment depend upon faithful
chromosome pairing

* Polymorphic C-bands may be useful genetic markers




Uniform Hexaploid Oat Karyotype




AFRI/NIFA Core Germplasm: 106/~700
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Major Karyotypic Variant #1

e Translocation 7CS-17AL

— Very common rearrangement in sativa- and fatua-race oats
— 9/105 core AFRI lines are non-translocation or heterogeneous:

Jerry (AFRI 29) :

Pusa Hybrid (AFRI 87)

Fulghum (AFRI 92) breakpoint
Red Rustproof (AFRI 106)

Victoria (AFRI 108) -
Het Coker 234 (AFRI 54)

Het Kanota (AFRI 19) 17AL
breakpoint

—_—
‘Fulghum’ ‘Centennial’

(AFR192)  (AFRI 74)




Major Karyotypic Variant #2

* Translocation 3CS-14DL
— Discovered in ‘OT380’ (AFRI 45), ‘Flaemingsnova’ (AFRI 91), ‘Lang’ (AFRI

17AL
breakpoint

‘Prescott’ ‘Flaemingsnova’
(AFRI 57) (AFRI91)




Major Karyotypic Variant #2

e Translocation 3CS-14DL

— Originally observed in most ‘Sun II’ monosomics but not in disomic

‘Sun II’ by Leggett & Markhand (1995) and Jellen et al. (1997)

From Jellen et al. 1997, Theor Appl
Genet 95:1190-1195
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indicating that the population from which this original
set was isolated must have been heterogeneous for the
Fig. 2 C-banded root-tip cell from line AVA 91 (Mono XII), mono-

translocation. One of the original Sun II monosomic
1 yeation somic for chromosome 19 (starred). An intergenomic translocation
~__ |involving chromosomes 3C and 14 is indicated with arrowheads.
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Flédmingsgold Von Lochow's
Gelbhafer Q0T235 Cl964P2-R4
Pendek Blanche de Siberie S088118 C4963P2-HHAM4
R L OT743 | |unnamed 5324
Flaemingsnova
4 o Carstens Ill OT366 Cavell
| unnamed 6736 ||| Fldmingsgold
AR lemmm oo v unknown | Unknown
|| Fldmingsstahl : unnamed 6737
I___________Ir ___________ J775-1 unknown
| Dippes Weilt Von Lochow's
Iy CElRTE] unknown | unknown
Dippes Uberwinder
0OT380 unknown
OT306 Kelsey
Vict Milton (Swed
Victory e 5085190 Orbit
Stjarn Milton (Sweden)
Calibre Gemini
Crown (Sweden) Morsk Propsteier %%%
Mk Clintford
Sun i Norsk Propsteier || [o—=———="  ________ @T o |
| S79107 || Fraser :
Seger Milton (Sweden) | S | 1
' Om | Milton (Sweden) _S_?E_!?ﬂ_%z_l e
|
Von Lochow's Gelbhafer ‘ Markische Landsorte i pemeemme L _ . L Cascade | | Random
e . Orn is parent of Fraser |
| Markische Landsorte (| | s [ Forward (USA)
|




Other Karyotypic Variants

Rearranged 19A/20D and 17A
e NOR heterochromatin

. 2(_: arm-ratio

tromeric heterochromatin




Rearranged 19A/20D

» Putative translocation 17AS-(19A/20D)S
— ldentified in ‘Ford Early Giant’ (AFRI 85)
- — Ergo, the Green Giant rearrangement ©

|
L .

7cL

breakpoint
?

17AL

breakpoint
?

AC Marie Ford Early
(AFRI 12) Giant (AFRI 85)




HiFi (top, AFRI 16) vs. Sol-Fi (bottom, AFRI 32)




Chromosome 2C Arm-Ratio Variation

3

Melys (AFRI 81)
| Morton (AFRI 11)




9D Centromeric Heterochromatin

| Gem (AFRI 10)
' Hurdal (AFRI 2)

Coker 227 (AFRI 18)




Variation for Chromosome 5CL Telomere

IL86-5698-3 (AFRI 42) 0T586 (AFRI 77)

i€
3




Line Pg16 (AFRI 66) is an 18D Tetrasomic




Conclusions

e There’s a lot of chromosomal variation in the AFRI core oats — but not
nearly as much as might be expected

The 3CS 14S reciprocal translocation from Markische Landsorte via Von

10w’s Gelbhafer could be a problem




