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The Analysis of HMW-GS Evolution in Mentana and its Derivatives
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Abstract ; Mentana is one of the backbone parents in wheat breeding of China. In order to investigate the con-
tribution of Mentana in quality breeding, the HMW-GS combination and evolution of Mentana and its derivatives
were analyzed by SDS-PAGE. The results showed that the HMW-GS combination of Mentana was N/7 +8/2 + 12
and its quality score was 7. The average quality score of the derivatives was 7. 62, which was higher than Men-
tana. 45. 45% derivatives carried the same HMW-GS as Mentana,and it was dominant in every generation. The he-
redity of HMW-GS from Mentana was stable, and its frequency was over 50% , and even 100% in the first to the
fourth generation. Twelve Mentana-derived varieties planted in large areas had same merits as Mentana such as high
yield, good adaptability ,and strong disease resistance. The results indicated that the backbone parent Mentana con-
tributed little in quality ,but more in stripe rust resistance and high yield potential.
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BCARIEk lTE FE 4 5 b8 5 PEAR 6028
H—ZZ FEK 2419 BRZE BTR Bgh R B
66 MG FAM 10 5, Bl 4 SH—EHEFM LIEF
HEME THEARZ — FEEELZ X U R A E
BT VR F S B, A FZ AR E TR
ARRFER, i RS ME 6 51 JE 8425B1 4
WFFE KB, BT AT AT A SR i 7= | T
NP Ot A A B mTk, BIANER R Y 3
A5 1R IR AR T A7 s 26 AT A it e o A AR
B, SR A A /IME 6 ST A i Al
£ HMW-GS W 2 3L 8RR % T7/ME 6
SR 3 R 2SR IR B I AT R
2419 W AEFAL Vin-DI 3 R HAT A 5 Rl ep 5 55 %
Ik 81. 1% 238 P i 3 AT ] 84258 47
AR 1) 4 PSR L R [ JE 84258,
JEPURTEIR A EA AN

R K 2419 JF44 Mentana , & 1930 4F 3 [ A%
%éﬁﬁ_\'(,}ohn Percival ) Zb 3 1700 LAt BN S
P QR QAL /INGZ ) |l ok J ke il 3 56 J9F (V095
B ) R, &b BN L RO O B
BrE Ja 0 v Ok R R AR AT A BrEl AR A
FRBGERR, FIK 2419 —MBLA S i, PUASE
DHEM L R R IRE/NE R BT EAZ —,
X 7SR AR A TR R | R A X
PLEANG | iAo BB RA XA XKE 5 R T
FAZ M R K Rl 2 —, R IT A R4 22 X AR
1 YR R B e v o 5 T RIS ) B, R VS R A
2 XL SOk SR G AR AL R Z X
50 AEARUE W12 60 AR EAR MR EE R A
— JEPHALE A XU | AR 7 SRR R R
A R K AR /N DA S e otk ) 2 At
&, BIK 2419 fERTRE/NE T T HEARZ — 22 #1]
XPHATAE SR () 64T T & D7 1 IS, #8iE F-
AU K 2419 BHATA AN (R ) B FEALA LM
ARVEAT T B AHT 5 5K " X AL FE H VRN-1
TERI R 2419 TR AR (R) M A 2647 170 FFrid
R (E G 5 B AR S MR O 5T AT R DL AR IE

INAZ B oy T A A B 3k ( HMW-GS, high-
molecular-weight glutenin subunits ) AT 1 [FTE
REYL AR KB (0 Glu-Al  Glu-BI 1 Glu-DI1 57 55, (55
FR Glu-1 37 55,) YLD i) | 5 i /N 22 L 4
JRAYEE R R ORFEI HMW-GS Xt /N4 i
F TR A [ 10100 A 9 HMW -GS 5 TIOR3 & S5 A
TR, AR R A IR S R A

Bf, HMW-GS A9 %5 f l 5% g /N 22 5 ), 1A
HMW-GS ZH 8 EL Bk /N 2 it 5 75 60 v 52 A ok I A
JEARTH Y B EARYE 2 T T IR E L N
BT EAR K 2419 ) HMW-GS 1EfTE S (R )
(4% 33 LA, ASHE 5% Al SDS-PAGE AR X g K
2419 FHATAE S (R ) B HMW-GS 4817 T 4
BT, B 76 BB AT A SR (R ) b B A BTk

1 RS 7%

1.1 ##

B b1 B K 2419 K H 99 4y £ A= 5 A
(R). Hp EChE/NE SR R RIE) " h A
LAY AR (FR) 45 A FECH VN SRl )R e &
TEAATY P R ICE M SRR (R )59 A Hop e 2 4
OB AL R (5 )29 A 5 AT 0 2 A P
AR (FR)25 A~ BEK 2419 19 99 AT A= i il
(R) s F—MR 34 A, 729 4, 7 =1 14
AT 1T A, FHAR S AN, X B SRR R =
#) HMW-GS 4351 4 . W = 3 (Null/7 +8/2 +12) |
Neepawa (2" /7 +9/5 + 10) Marquis (1/1 + 9/5 +
10) F/ME 6 5 (1/14 +15/2 +12) . &FH R H
RO B2 B VR DR A 5T I R S IR I L
INFE BRI AL
1.2 Fi&

B AR B H K B R 2 Rk 3 W A0 ik
HMW-GS [ PE5Z BEARHE RS M bR AT ; R
SAS 8. 0 GEit AT ¢ Ka o AT 25 5304

2 FRE5HMH

2.1 FX2419 B HMW-GS &R B H5S %

B K 2419 1) HMW-GS 2Bl 2& N/7 +8/2 +12,
AR SS A ) o A AR A i (&1 1) (84300 Ry
58.96% .70.43% 78.19% ) ( FHACHA 5 A5 Fh,
BAZSHHW) , SHB2EMBUHICH 2 +12 WAL
Ja A BRI R A, N —AREF IOAR JiR Y
KF 55% (f T —A8 0 100% ), HFifi i 48 %5k
U KL 7 + 8 FEJFA/INEE i IR e 8 ey 7R
— R F A F AR DA S B R AR R S
94.12% 58.62% .64.29% F 64.71% ; Null (N) FE 7
Glu-AT 7 15T W3 AR ZS Gy At it A 32
SRS RS K 2419 JEA/NE Glu-AT 7
S A ) TR A 5 5 Null 756 B A A 3
FEHAD 2 ARSI 72 A0 A F = AR
R B R K IR 70.59% | 55.17% | 57.14% Fll
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52.94% . FHARIK 2419 1YW IEAE T8 rp 15 3 & 4y
(A | FFRT2S P78 (Null P38 ) HEFT T 384D

1 A2 E3 B4

P (%) Frequency

IF#: Subunit

1. 2, 3R RIRETF—R. FIR, FERRFER
1,2, 3, and 4 represent the first, second, third,
and fourth generation, respectively

E1 Fk 2419 HMW-GS ZEER PRI
Fig. 1 The distribution of Mentana
HMW-GS in the progenies

1 FEERH HMW-GS A&5XBHBARRBES

PR 2419 BYRTAE LR ( FR) 2L B 18 Ff HMW-
GS 4, Hr Fik 2419 i HMW-GS 414 N/7 +
8/2 +12 AIRHAE, tWhlf R, N 45.45% ; Hik,
HE1/7 +8/2 +12 WL BIHE R, 18.18% , F ikt
JEWEL 2" 13 +16 F1 5 + 10 LA L BIEAR, 4351
}5.05% 1.01% F115.15% (£ 1),

R K 2419 7B J5 A8 HMW-GS 1475 5 15 it 74X
ks, F— 0% F U HMW-GS 3 &0
N/7 +8/2 +12(45343 7 41) , Eb Bl 435~ 67.65%
41.38% 35.71% #123.53% ., ¥ AL HMW-GS &
LA N/T +8/2 + 12 AR HA 2 20. 00%
Al 0L E K 2419 HMW-GS 44 N/7 +8/2 +12 J&
SR E LA S EERP SR —E I
B (CF Y45 %R 37.65% ) , H. 3 B4 3 Bl 10 4L
SO

Table 1 The number and superiority of HMW-GS combinations in different generations

F—R FAR F=/ Tk FHA
The first generation The second generation The third generation The fourth generation The fifth generation
SR Variety number 34 29 14 17 5
ZHA8% Combination number 5 11 8 9 4

RBLLEIER] Superiority combination  N/7 +8/2 + 12

N/7T+8/2 +12

N/7+8/2 +12 N/7+8/2 +12 -

2.2 EXR2419 REZHREM(R) RESS

FIIH] SDS-PAGE HARX K 2419 K 99 M iiA:
s (FR) B HMW-GS 4 i ¥E4T T 0 #r, I8 48 4
HMW-GS #5343 FruExT 5 Biti AT 17 13F

HRAE HMW-GS 1570 bR fE A, 7K 2419 19 5
AR R T 43,99 AT AR (R ) B9 &L B2 1543
H7.62 4y, Hop F—RETF HAR & BT 5
kK 7.28.7.63 .8.11.8.03.7.10, ¥ & T i K
2419, DR A AR BT S 50 S R K 2419
17 ¢ MG , 25 Rz W], F— AR =AY i B 15
B TR K 2419, F AT DU AR 3 =
TR 2419, FHACE R K 2419 & 545 43 Z [ (1)
RG2S o SRS AR it 74l
SEAE AW 7 2200, 25 R, F—AR B 5 B
PR 0 = T AR AR R T AR T
=R (R 2,3 3),
2.3 KERBHEHEKX 2419 74 &K HMW-

GS o1
MR K 2419 fiiA AU 2EH 1995 - 2011 4F

x2 mERESERMSH

Table 2 The comparison of quality scores

AR ¢ B 25 WM
Generation i test Significant difference
X The first generation 7.28" Bb

F AR The second generation 7.63* Aa

F =4 The third generation 8.11*% Aa

FPUAL The fourth generation 8.03 ™ Aa

F 1A The fifth generation 7.10 Ce

*HUNG FRRIR 5% M 2E R RENE T MRS TR 1% 1225
A
“and lower case letters mean significant difference at 0. 05 level, ** and

upper case letters mean significant difference at 0. 01 level

17 AF[A] 75 [ 47 B A AR ALK T 100 TR 12 4
A 158 1% 5 5 £ 105 B 11 5 B
F10%5 HHE33 HE9T HF 12 L85 T
F8 5 THOS K6 T HXH HMW-GS T
THPr(FR4), XU FHERLE 1980 4F 5 F LM,
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R3 BEKR2419 RETERM(R) W HMW-GS AR K &RES
Table 3 The combinations of HMW-GS and quality score of Mentana and its derivatives

mh AR FAR Glu -1 /5y SCER || Eh R FAR Glu -1 55y SCHk

Variety Generation Gly, —A] Glu — Bl Glu — DI Score Reference| Variety Generation Gly — Al Glu — Bl Glu - DI Score Reference
B 2419 0 N 7+8 2+12 7 [2,11]||T# 1% 2 1 7+8 2+12 8

0448 1 N 7+8 2+12 7 [11] |(|[H&E22 2 N 7+8 2+12 7 [11]

778 1 N 7+8  2+12 7 [11] ||[FH 24 2 N 7+8  2+12 7 [2,11]
L0 % 1 N 7+8 2+12 7 [2,11]||## 8 5 2 1 7+9 5+10 9

LR35 1 1 7+9 2+12 7 [2,11]||E 177 2 1 17 +18  2+12 8.5 [2,11]
L9 5 1 N 7+8  2+12 7 [2,11]||745 662 2 1 Ty+8  2+12 - [11]

fagsAn 1 2% 7+8  2+12 9.5 [2] |[fEMH12% 2 1 7+8 2412 8 [11]

2E 6 5 1 N 7+8  2+12 7 [2,11] ||#M 15 2 N 7+9  2+12 6 [2,11]
H£71%5 1 1 7+8  2+12 8 [2] ||m%4 % 2 1 14+15 2+12 8.5 [2]

e 6 5 1 1 7+8 2+12 8 [11] |BEZ 1% 2 N 7+8 2+12 7 [11]

iz 4 5 1 1 7+8 2+12 8 [2] ||#BIH 17 2 N 7+9  2+12 6 [11]

W45 1 N 7+8  2+12 7 [2,11]||FRM 3 = 2 N 7+8  2+12 7 [2,11]
ZiFH 62 - 31 1 1 7 +8 2+12 8 (2,117 || #RJH 683 2 1 14+15 2+12 8.5

HZ 19 1 N 7+8 2+12 7 (1] ||#hilh2 % 2 N 7+8 2+12 7

WE5%5 1 N 7+8  2+12 7 [2,11]||[#EZ 16 3 N 7+8  2+12 7

MR KL 1 N 7+8  2+12 7 [2,11] ||[#EE 17 3 N 7+8  2+12 7

MR 15 1 N 7+8 2+12 7 [2,11]|| a8 5 3 2% 17+18 5+10 12 [2]

BEAX 42 1 1 7+8 2+12 8 L9 5 3 N 17+18  2+12 7.5 [2,11]
Hwgh 7 5 1 N 7+8 2+12 7 2] [[ARET2 3 N 7+8 2+12 7

Hughl) 8 &= 1 N 7+8  2+12 7 [2] |2 %5 3 N 7+8  2+12 7

AR 34 1 N 7+9 2+12 6 [2,11]||[FiE 75 3 1 7+8 2+12 8 [11]

BT 24 1 N 7+8 2+12 7 [11] ||#% 158 3 N 7+8 2+12 7 [2]

B85 1 1 7+8  2+12 8 [2,11]||#m&E&s5 5 3 N 7+9  5+10 8 [2]

BRATHE 1 N 7+8  2+12 7 [2,11]|BEe 3 1 7+8  2+12 8 [2]

TitE2 %5 1 N 7+8  2+12 7 [2,11]||BFE 1 3 N 7+9 2+12 6 [2]

BHiE 15 1 N 7+8 2+12 7 [2,11] ||BF 17 3 1 7+9 5+10 9

BE 1T 1 N 7+8 2+12 7 [11] |[#B6 5% 3 1 7+8 5+10 10

B 19 1 N 7+8  2+12 7 FBM 6 5 3 1 7+8 5+10 10

IHR1% 1 N 7+8  2+12 7 [2,11]|| B4 3217 4 N 7+8  5+10 9

THR45 1 N 7+8  2+12 7 [2,11]|#"JE 506 4 N 7+8 2+12 7 [11]

w35 1 N 7+8 2+12 7 [2,11]|| &% 17 4 1 7+8 5+10 10

fEH1 %5 1 N 7+8  2+12 7 [2,11]|4m 12 4 1 7+8 5+10 10

% 14 1 1 7+8 2+12 8 [11] ([N 14 4 N 7+8 5+10 9 [2]

BE1S 1 1 7+8  2+12 8 TH8S 4 N 7+9  5+10 8 [2]

PR 6 5 1 N 7+8 2+12 7 [2,11]|TE9=E 4 1 7+8  2+12 8 (2]

&S5 2 N 20 2+12 5.5 [2,11]||7#% 65 4 1 7+9  2+12 7 (2]

2k 12 2 N 7+8  2+12 7 (2] |[fEXK24 4 1 7+8 2412 8

9= 2 N 7+8 2+12 7 [2] |MEX25 4 N 7+8 2+12 7

R 13 2 1 7+8 2+12 8 [11] [[{EK 26 4 N 7+8 2+12 7

£FE75 2 1 7+8  2+12 8 [2,11]|{Elii4 = 4 1 7+8  2+12 8 [2]

FE8 5 2 N 7+8  2+12 7 (2] |[#FE10% 4 N 749  2+12 6 [2]

HH 20 2 2" 7+9 5410 10.5 [2] |#mE 1 4 N 7+8  2+12 7 (2]

W21 2 2% 7+9 5410 10.5 [2] ||#E9 = 4 N 7+9 2+12 6 [2]

T 33 2 1 7+8 2+12 8 [2] [|[BZE10% 4 1 7+9 5+10 9

W45 2 N 7+8  2+12 7 [2,11]|B% 15 4 1 14+15 5+10  10.5

BHES 5 2 N 7+8  2+12 7 [2] ||%%H 236 5 N 7+9 2+12 6 [2]

% 6 = 2 1 13+16 2+12 9 Fik7 5 5 2% 7+8 2412 9.5

1 66 2 N 17+18  2+12 7.5 [11] || %5338 5 N 7+9 2+12 6 [2]

N £ it 38 2 N 7+8  2+12 7 [11] |fe 18 5 N 7+8  2+12 7

TN 2 N 7+8 2+12 7 [2] ||B#* 15 5 1 7+9 2+12 7 [2]

“ =7 KRR HATIE BAT ISR i

-7 indicates no quality score standard
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ARG AR AN R 7.5 4y AR T A A
T ( ) BRI . TE Glu-Al A7 55 b 47 Null #1195
PR SEDE T Fov Null SRy A 3430 3 | 3% A 48 ot 3 3
2% Glu-BI Si5A 7 +8 7 +9 PIFhIE LKA
PL7 +8 MR EL, Glu-DI PifSA 2 +12 F15 +10
PR ST FEDL 2 + 12 SR 3 3L | 150 B 35 26
FhE) HMW-GS K8 2 gk 7K T /K 2419 19 7 3
(Glu-1 1 3 ALK [R5 A R K 2419 7 BE (9 5 Fh

17 41. 7% 5 Glu-1 19 2 A7 15 [R5 45 /e K 2419 T
BB SRS 16.7% 5 Glu-1 B9 1 DL S A K
2419 WKL SRR 33.3% s HA 10 5 Glu-1 1)
3ABLEFRA S A B R 2419 B RL) o Rl i
S T B B R R AT A BT AR AR LA SRR 2419
[F) B 2 = e T I PG B sR Ea . UERH R R
2419 M FREREAWEME - HENERE
AR 2] T B 15 L

T4 KEBRETHEKX 2419 674 BFHA SF4EE R HMW-GS AR

Table 4 HMW-GS components and traits of Mentana-derived varieties extended in large areas

RN R TR Glu-1 AR5y B I (4 ) A
Variety Generation Glu-Al Glu-BI Glu-D1 Quality score Released year Characteristics
%7 158 3 N 7+8 2+12 7 1987 B E T, i e (28]
H#E5 %5 3 N 749 5+10 8 1986 OYBE TR B THE 2
WA 11 4 N 748 2+12 7 1995 PR , AR, BT
B4 10 % 4 1 749 5+10 9 1983 HoFHRL WA TR s
W 33 2 1 7+8 2+12 8 1990 BrgL HOgE T, T 28!
= 12 2 N 7+8 2+12 7 1997 FERLI AR, $0 304 1)
163 8 B 2 N 7+8 2412 7 1995 fiit 5%, Wit 98 , i fEliR 2
g B 4 N 749 5+10 8 1996 EATIR AR FER ok 22 12
410 % 4 N 749 2412 6 1998 SR NI E- (T RLTAR
A9 5 2 N 7+8 2+12 7 1982 T35 , i v 2L, it i 120
HE 65 4 1 7 +9 2+12 8 1999 REFFPL) At ()
THS 4 1 7+8 2412 8 1997 SYBESIOR AR | S s )
3 Wi I SRR 2419 ARIRIAO FR=PE R 35 I AT

KE/NZ TR [EAh 5 R 2o e b
i BHUBMR S = 1 B K 2419 1B A E SR
HER S SR SRR BT SR e PUER AR AR
BOL R AR E/NE BB T oREA, R E R A
KB WI/NE BRI 2, H K 2419 &5 T
FEREAWIME =M E AR PR 2 T s
HIEfE, 78 99 ANFE Kk 2419 RUFF A SRR ( R) 1,
HMW-GS A28 S8R Lt T 18 el 52540, H
FI K 2419 HMW-GS & N/7 +8/2 + 12 24 LR
TEMRRAALE  FE 5 A AT — o W L] (P340 5
4 37.65% ) A BUBFREACEGS I, AR HMW-
GS Fh B A v, F—1 7 AR P AR
DU 7357 ST A5 0450 3 bl B 35 v TR K 2419,
M HACHP G S SR K 2419 22 5 G012
B ATRE R T AU AR D T S, B,
AWFFTHE BT K 2419 (1) HMW-GS 78 4% AR 1%
SATTEOURT & 2 T AR A r A

FEFRE L1980 4F LUS HH K 2419 & B K
R SRR 12 A, AR 5 AT 0 A g, (HL I 2

FPUPETRAE SRR . ZE S PTek Rh fE < O b x
MEEA x FPALA RE IS AT LU B S R L
TRIK 2419 ARG A EA DL EE, BT LASTERAR /),
XN TR R, AR E
A2 REK 2419 X HAT AR A RP A B B AR MR BT
BRAR, LR S A e Mk, Hp 9N
TR AR O FR LA A A STRR R IA E T 0. 074 ~
0. 298 ;47 5 A~ 543 RUAEEAH A FR IO A4 1Y) BT Rk 32
IEF T 0.081 ~0. 160; 4 4 45 TR HEA XA bric
LA TTRRRIA R T 0. 106 ~0. 165 ;47 5 5%k
FHOC BRI A A STRR 3 IA 2 1 0. 119 ~0.233; A
6 5 K AH S AR IC A AT B ST R A B T
0. 089 ~0.242; £33 > 5/NEEEUHE I FRIE A7 5 1Y
TTHRERILF] T 0. 103 ~0.201, LAl ATERT , &5+
FAF K 2419 XFHATA AP (R) I FZE 5TV F
PR IX 5 IR A R B AR KA ST HAR 2
ARWFFEE R IL B4 20 B 21 MBE T 578
Glu-1 19 3 ML s 4 E A LB 5L, HMW-GS 41 1543
K2 /7 +9/5 +10 1/14 +15/5 + 10, & Fif953
7 10.5 4y, AR DR EP= R A — &
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J& B BTN HMW-GS 500 T4 B 23 YA ¢
54 25 MR AR S AN B 25000 3 i A P A0 O
E NI DR e P e ) [1BE 8= RV WG TR
PRI 330 S8 S R /N A A 7 2 i 8 7 o 1) 7 AT
RAREMR BV AR, BRl/NE &R B s k4
A TE AR R S R HE ST RSN
PR AN AR FH A 5 i — R

/N HMW-GS Hh 2 S50 ik PR 4 il 3 o 1> e
Bk Ay 2 A B, R — A A R A —
BECSD, AL AT Ol B8N ST 4 iR R Rl & A R
RO R s o B S ) R RGA
FFAEF RN AR A B 54 R AT oh
FLAT A DR A in PR A RN A A5 67 5 DR A B A A%
BT AT RE B AL TR R 2419 AT
JE R K HASEA R Z | BARJE 1 HMW-GS 5242
BEASE[R] 2 H 40 S 2e 7 A I AR H A 2B A
SRS 5 B b e KR 2%, RFIF 4347,
R, A5 v AT RS K 2419 FR— S ARSI A I
& HMW-GS f52mm , JF HAGATAE R A I N7 +8
2 +12 WP K AR K 2419,

S 30k
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