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Identification of the Transformation-competent Artificial Chromosome (TAC)
Clones Specific to the Linkage Group of Chromosomes Containing
Stress-tolerant Genes of Leymus multicaulis

ZHANG Yan"?, ZHAO Mao-lin’, SUN Miao" %, XU Yue-yu®

(1. Capital Normal University, Beijing 100037, China; 2. Beijing Academy of Agriculture and Forestiy
Science, Beijing 100097, China; 3. Hunan Insiitute of Engineering, Xiangtan 411104, China)

Abstract. Leymus multicaulis 2n=4X =28, XmXmNsNs) is one of benefit native grass species in Xinjiang, which
has many excellent traits such as immune or highly resistant to BYDV (Barley yellow dwarf virus), and highly tolerant to
salt, drought, leanness, pollution, aphids and so on. So it is very important to isolate and clone genes controlling these
traits in Leymus multicaulis . In this research, the transformation-competent artificial chromosome (TAC)genomic libraries
of Leymus multicaulis were screened thiough the method of colony blot hybridization in two steps with the pobes of spe-
cific SSR molecular markers from stress-tolerance chromosomes, which contained stress-tolerant genes of Leymus multi-
caulis respectively added to wheat alien disomic addition line. Line 24, tolerant to BYDV and aphids; Line 15, tolerant to
salt and drought, and wheat alien disomic translocation-addition line; Line 14, tolerant to salt. As a result, a total of 77
positive clones respectively specific to six SSR markers from three stress-tolerance chiomosome linkage groups were identi-
fied. The accuracy of the screening results was verified visually by physical localization of two TAC clones 15J18 and
09102 from the positive clones specific to a SSR marker of the same linkage group using double-color fluorescent in situ
hybridization (Double-color FIBH). The research results will play a pivotal role in identifying individual stress-tolerance
chromosome of Lemus multicaulis and constructing high-resolution physical map.
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I mmol/L EDTA)5min2 , 0 1%SDS 2XSSC 5 DNA Labeling and Detection Starter Kit IT (Roche)

min, 2>X SSC 5 min, 0. 4 mol/L. NaOH 20 min , Digoxigenin-dUTP
, CL-1000 UV crosslinker s
1 200X 100 MJ/ an® 4 min, 1.2.3 TAC
. . 5% TAC . 2
SSC.0. 1%SDS 20 min2 , 2XSSC 10 min 2 DIG-High Prime DNA Labeling
, . and Detection Starter Kit II (Roche)
—20C . . 2
1.2.2 1 .
Lin24d 2  SSR wms 133 1
wms190”, Linel5 2 SR . 2
wms400  wms6741%, Linel4 . 1
SSR wms156 ', 2 .
1.2.4 (Double-
( . 10 13) PCR . color FISH) [
DNA '3 ssr .

Roder '™, PCR 2 M, 10X PCR . 2 TAC DNA
Buffer, 0. 2 #L 25 mmol/ LM ¢gClz, 2 #L 2 mmol/ L ANTP, ; Biotin-11-dUTP ( Bio-nick
2.5 ML 2 Mmol /L ,040L2 50/ Tag  , 0~ translation mix, Enzo. Roche ) Digoxingenin-11-dUTP
100 ng DNA , ddH20 20 ML, : (dig-nick translation mix, Enzo. Roche )

94 °C 4 5min, 94 °C 1 min, 55 . FISH
60°C 1min, 72°C1 2 min 30 35 . Liu P .
72°C 10 min. PCR PTC-100-16MS . C 1)
PCR  (MJ Research) . 40 1, , PTC-
.20 ML 100-16MS PCR  (M]J Research),
PCR 6 ML (98% (75 °C5 min, 6 ‘C 2 min, 55 C 2 min, 50°C 30,45 C 1
. 10 nmol/ L. EDTA (pH 8.0), 0. 25% min, 42 “C 2 min, 40°C 5 min, 38°C 5 min, 37 C 18 h).
,94C 5 min, . 5%BSA 2 tg/ml Anti-
SHL,95W (2h )s . dig 2 tte/ml avidin-rhodanmine 50 ML,
PCR . . PCR 37C 1 h
, , DAPI II (Abbott Molecular Inc. ) 20
SSR , DIG-High Prime ML/
1 3

Tab.1 The hybridization solutions of three different materials

Leymus . Chinese

muhgglaulzls Line24 sprng
100% /11, 100% deionized formainide 20 20 20
80 % /ML, 80% sodium dextran sulphate 5 5 5
20X SSC/ L 4 4 4
10%SDS 1L 1 1 1
DNA/ g Salmon sperm DNA 5 5 5
DNA/t*g Wheat blocking DNA - 1 1
Cot 1 DNA/t*g Leymus mulficaulis blocking Cot 1 DNA 1 1 -
TAC / ng labeled TAC DNA 50 50 50
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[9—11]), SSR wms133—310 C D,
bps wms190— 175 bp, wmsl65— 150 bp, wms165— 170 .

bp, wms400— 123 bp  wms674—125 bp( 2),
2 TAC

Tab. 2 Positive dones identified by screening clones of the Leymus multicaulis TAC libraries stored individually

Positive clones

Probes Source ot Number PYITAC17 pYITACT47H
of hits Vector of pYITAC17 Vector of pYLTAC747H
wms133—310 bp Line24 19 03M11, 03M 14, (3N21, 03008, 02104 06H09, 09102, 09J06,
05608, 15H19, 15K 16, 20B19, 20120
20C05 20C08 20C03 20D17,
34D03%, 15718
wms190— 175 bp Line24 5 03D06, 05G02 06]18, 06B12, 06B13
wms156— 150 bp Line 14 10 23L04% 34109 31006¢, 02N 01, 04105, 06HOG,
09F04, 09M 07, 31M 07% 20M 12°
wms156— 170 bp Line 14 2 03D06, 20D16, 231044 34109° 02KO1. 06B 12, 06K04, 09B09.
09M 12, 31006, 20M 125 31M07°
wms400— 123 bp Line 15 2 26B14 34D03" 06G 2, 04J09% 20104, 20N(2,
23M 12, 3INOL 02H 10% 02M04%
31106 34K03
wms674—125 bp Line 15 19 15E13 20E18 20G06. 20H10. 04J09% 04L11, 06C15, 06G22
20H 11, 34109¢ 20M 124 20P 16, 31HO6, 31005,
31006¢, 31007, 34K12 02H10%,
02M 04°
Total 7 30 47
s a. ;b. 3 C.

Note: a. Clones hit by different probes from the same linkage group; b. Clones hit by probes from the different linkage groups; c. Clones hit by different probes

both from the same linkage group and different linkage groups.
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Fig. 1 The amplified products of specific fragments
extracted from gel Sl
2.2 TAC
| wms133—310 bp(  2)
14 384 5376 ( 5 0B19); B. 2 .
4X 4 , 3 wms133— 310 bp (. 2) ( 9
09J06), 2 .

3 8 emX 12 cm ° A. Partial results of the firs step cobny hybridization a positive clone(20B19
from plate ¥5) hybridized to the probe wmsl33— 310 bp(Tab. 2)is shavn;

[ 16] B. Partial results of the second step colony hybridiztion, a positive clone
’ 6 (09J06 from plate F9) hyhridized to the probe wms133— 310 bp(Tab. 2)is

, 4 . shown, which is also postive in duplicate.
2
, , 6

Fig. 2 Partial results of two-step colony hybridizations
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2 6 s 1 ,
2 34D03 Line24 (wms133— 310 bp)
¢ 2-B), 77 linel5 (wms400—123 bp)
3 ) NE)
() 6 SSR C 2), s 20M12, 31006
TAC 5~19 , 13 . 34109 Linel4 (wms156— 150 bp
2 ., 77 wms156— 170 bp) Linel5 (wms674— 125 bp)
. 88.31%0(68/77) 3 .
; 11.69% 9/ 77) , TAC
TAC , 77
. 3 :0 . pYLTACI7 pYLTAC747H
,  04J©.02H10  02M04 30, 47 2
Linel5 wms400 — 123 bp 2 496, 2 880

A. Line24
; B. Linel5 FISH L, ;C.
Linel4 FISH BUR : D. Line24
; E. TAC 15J18(¢ ) 9102( ) Line24 FISH ; F.TAC
15J18( ) 09102( ) | FISH

A.The FISH result at meiosis metaphase 1 of wheat-Leymus multicaulis monosanic addition lines formed by cross between Line24 and wheat! 7, a single chromo-
some of Ieymus multicaulis shows yellow; B.The FISH result at mitosis metaphase of Linel5!'%, a pair of chromosomes of Leymus multicaulis show yellow; C. The

(11
s

FISH result at mitosis metaphase of Linel4 a pair of chromosome ams of Leymus multicaulis show yellow; D. The otological figure at mitosis metaphase of

Line24 under phasecontrast microscope; E. The FISH result at mitosis metaphase of Line24 with the probes of Leymus mukicaulis TAC clones 15]J18 (red ) and
09102(green); F. The FISH result at meiosis metaphasel of Lamus multicaulis with the probes of Leymus multicaulis TAC clones 15]18(red) and 09102(green) .
Arrows indicate the hybri dization signals.
3 ( ) Line24. LinelS  Linel4 (FISHD TAC
15J18( ) 09102( ) Line24
Fig.3 The FISH results of Line24 Linel5 and Linel4 and the double-cdor FISH results of Leymus

multicaulis and Line24 with the probe of Leymus multicaulis TAC dones 15J18 (red) and 09102( green)
[17
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