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Physical mapping of the bread wheat genome
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Wheat chromosome 7A

e 7AS and 7AL both around 400Mb in length
— Both arms longer thanrrice...
* Has a number of regions of agronomic interest to Australia
— Yield genes (from genetic studies, one on each of 7AS and 7AL)
— Quality regions (starch quality-related genes on 7AS)
— Avenin-like gene
— Grain size (collaboration with NW-A&F University, Yangling, China)



Australia’s contribution to the International Wheat Genome Sequencing effort
is to carry out the analysis of chromosome 7A
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Defining the BACs for sequencing

MTP defined the shortest path through the physical contigs and provide
the list of BACs for sequencing

7AS
— 408 physical contigs in MTP
— =>5,280 BACs in 408 BAC pools

7AL
— 406 physical contigs in MTP
— =>5,834 BACs in 406 BAC pools



DNA sequencing strategy

Sequencing carried out by AGRF
HiSeq 2000/2500
Reads were 150bp in length, ~¥350bp insert library

BAC pools were bar-coded to allow the multiplexing of 96 to per lane
— 9 full lanes of data for 800 BAC pools

To date 7AS complete, now into 7AL sequencing

Part of the sequencing strategy is to determine all the BAC end
sequences using attached vector sequences as a marker



Base pairs

Results summary

TAS assembly stats summary
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Summary for current status of sequencing:

323 contigs/pools sequenced to date using lllumina (150 bp reads)

308 contigs have so far been assigned to the standard deletion bins
available for chromosome 7A. This tracks the sequencing work
since we started on 7AS contigs/pools

One third of contigs/pools are 1 — 2.3 Mb, one third 0.5 -1 Mb and
one third 0.1 - 0.5 Mb

One contig/pool of 1.6 Mb, on 7AS, has a major locus for genes
coding for the supply of sugars to the developing head and grain
(Huynh et al 2012). Another contig/pool has a candidate gene for
grain size. Contigs/pools like this are ear-marked for more
extensive sequencing using an 8Kb library and pair-end sequencing
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. Extensive RNAseq database from the developing spike is helping to refine assemblies




Molecular genetic maps for anchoring

HHt . ivra-TFA
CID-7A
BHxh.ucw-7TA. 1
HEpc.ccsu-7H. 1
P-Ap=11
BEwl. inra-7H
E=zc

Rc-Ala
AXuvizco
P-Apall
BPFro. inra-7H
Centromere
EBual
BFY.uz9-7H
BH+% . cr=-TH
Wfh=.fou-FHL
BHt. fra-7A
CE-7A

OTH-7A

Sr22

Py
B%ld.e15-7R
HEmz . cu—TH
B ucu-TH
BPzc.ucw-7H
BCE+ . crc=TH
Sr25

Lr-19

HYF «racs—7H
CL-7A

Comparatioe
Hhzat

TH Corn June 2011

BIE

E37-H59-51

FAACT= lod

H43.-P75-4
P35-H59-66
E37-H47-155
Pib-HE1-156

CREESTESE
BE471272_393

P42 AH50-3

7H

Cinz]

IEIE

aurd 71—

WPt -B2TS
wht-d172 / E
wPt-4701 / E
WPt —455 0 :

wPt-11749
alkE1b

E41.M62b
zunl-2510

P44 H7TES
qurE la

ursSGa

gurd 73

B 15
barc292
WPt -53992
barcd9k
barc29a
qlk475a

I R

Jurdisd
wPt—4553
wht— 0961
cFa2inlak

kzubZb
FspS001lc —

ol

Comparative
HWhzat
MAGIC_7Auer2

[i]H]

Reference
HWhzat
Whzat ODArT consernzus

[i]H]

7R
4513
CRIFIN
FPE-7957 —] EL
WP h—B2EE w—*'—\ [261]
WPt —GAES féé%
WPt =05 05 - EE% .E.E
E= - wPt-9d45
TR -—%E | | —uPt-B417
R I h—— S
wh =5 043 A7 T H- oubt-1441
wPt-1510°000 T & .-l WPt -117%
i - BHE G T % = o Wbk — A 7EE
wP 3434 = Ll tpt-gzz1
WPt —5964 / = WPt —10ED
wenp_CAP1Z_c30S6_1439567 - HF I R T Y
WF-T0TE e 2T luPt-744937
wekp_Ex_c28707_37511644 . ¥B [ 1! ﬁt:i*ﬂ;g
wsnp_BF4745370A_Ta_2_1 T / e
wbt -tz E= S T
uP4-3992 A _ L L Pt -4721
wht—3 002 = 3o :#fwt—saw
wht-5957 E YT :=:/u=-+,—5~aa?
wh4-5949 :::_,__,-'-""FH [ | / Wbt =7 055
wenp_Ex_c11047_17915225 . 5F ot B N 2T
WPt -7055 - 0 T =TT uwPt-4E31
wPt—E6T 0 \\‘Eﬁ;f’ = ] ﬁt—gzgﬁu
R = > = -
wPt— 0961 = e
ﬁ“‘:"'f‘ﬁz‘* iy w5555
ST e = : WPt —2 055
B = o = Y
wenp_BE445506A_Ta_2_2 — L [~ T wht-9072
WPt G495 == = bh-T123
- Haa + = N ST
1-325.27 cH & ﬁt:g;gg
EF P -GE4E
- Hag +

0-151.19 cH



Genes of interest

Genes of interest

» Sucrose/fructose transferase genes found in a single BAC pool (cl-11582):
— Fructosyl transferase 7ASpFT
— sucrose:sucrose 1-fructosytransferase (Tal-SST)
— sucrose:fructan 6-fructosyltransferase (Ta6-SFT)
— fructan:fructan 1 fructosyl transferase (Tal-FFT)
— vacuolar invertase (TaWIVRV)

* Locus was identified in B-L Huynh et al (2012) Plant Mol Biol 80: 299-314



