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Advances in Genetics and Breeding of High Oleic Acid Peanut

CHEN Jing
( Peanut Research Institute,Shandong Academy of Agricultural Sciences,Qingdao 266100)

Abstract ; Cultivated peanut( Arachis hypogea L. ) is an important oilseed crop in China. Oleic content and
linoleic content of peanut seed add up to 80% . Oleic acid is an important factor which affects physical and chemi-
cal stability, also nutritional value of peanut oil. Breeding peanut variety with high oleic content is an important
breeding objective of peanut quality to promote international competitiveness and meet domestic consumption de-
mand since 2000. Increasing oleic content in peanut significantly improves the nutritional quality. In this paper, we
summarized mutants of high oleic peanut,the genetic characteristics of high oleic acid content, analyzed pedigree

relationship of high oleic acid peanut varieties and developing methods. Our purpose is to improve high oleic

breeding of Chinese peanut.

Key words: Peanut; High oleic acid ; Breeding ; Pedigree analysis
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1 SHBEERE

Norden'™ F 1987 F R R T H— 1 B M 1
R FA3S MM S BIATI 80% , & 1 %
TEHWNERBRAMAI MM E MM EEEMBS 4,
Bx Fa35 REB ARATRN Hih4 BHRELHE
BFEER, HibEiFEEE4 2 H,M2-225 A

R1 BHBEERTH
Table 1 Mutant of high oleic peanut

Cas8™ HMEMMIBAB 0% THRTE
5% ;y-51 & 48 B % 4 2 4, SPI098 H1 GA-
T2636M'**) | SPI098 & Yu F Fi v-§1 4 54 /& 79266
FBHRMRESE CRERES I A BHMRE
BT B4 BHNEERFARERN,
EEFMMETRAIEERBRETH BEHR
RETEEGMH,

ShBF Variety H# % & (% ) Oleic content J7'#: Approach ¥ % Source ik Reference

F435 >80% RS F78-1339 [27]
Natural mutant

M2-225( AT2-225) % 80% DES #75 Diethyl sulfate AT-108 [28][30]

mulagenesis

C458 ( Flavorunner458 or MF) 21 80% EMS 74 Ethyl Florunner {28]1(30]

SPI098 - v $$ %1% E Gamma radiation 79266 [29]

GA-T2636M v & iFEA Gamma radiation Georia Runner [30]

2 SHREEUEKREEAR
BN M R FA35 RBLIG , AXE MR
ERURNBERRIBTREEEN X
. Moore™ F f] FA35 5 — Mt i AR B FP O 4, 4
WERMRS & BHEN, KW F435 5— R
SR FI8114 FERABHF N 15:1, i 5 F519-9
HERSPBLEA AL BRAFEERZER. ¥
KEF435 MBI R ERERSES B I
BHIS:1 A3 L, AP R2AGHEXEREZR
PEHEERE, 51 0EXEREANNE
HERNEE, EURIBUEERSN—-MELE
AT BRAFE, XL ERANTYN LG
U BWHC R R3S EE BB EA S 124
FEREAGHEHALAR FUXKKENR
EXRARZI R, EREH, LEF MM (80% &£
F)ERB R B RE (olloliol2el2) HHl, #
(RARELEHARES . AN E BUEEBERE
(011011012012 F oll oll 0l2012 ) g B i X 38 77 7E , T
BHASEXWHERLS, BEEXH, GHRY
BHERZNEEREE oll #1012 #4],F435 5%
BERMAEEELAEBNLEELER, 5XHHY
EEHERE I MEMEELERC, BASH

ER EETHRSBEERFETROGDIGHE
BEfEH . Lopez B NN B MBS RIERE
P EEREH BARFAECHER KM,
Tsleib "™ A 4 ) it W/ T ot R e {1 A1 26 IR R B 144
BrBENFLJIERSERERNYFAELE,
WREFE LGN EREMEME RS
B.2-FEH. THVFE' SHANEHER/E
WERHEEZ2 Mg -B# - b FRAE
w2 ERNEHRRNENERAK, ¥ THEM
MEBHERG 2 W EERBEFHBI T AREEK
N B FARBEERHAMBAR . 257
BOMEREAEER AR BEERMBERE
BEREXR,

3 HAEBHBIESTFNENRSR

NFEYERFTEY , FAD2 RO REE R E
MM RE B REETP e mEE2 4
FAD? Rl % & ahFAD2A R ahFAD2B, 53913k B A
HEEAMBREEA™, A—BRMMTELMPX
2AFBEEBRE MAES MRS P, ah-
FAD2B )Rk B E T M, KW ahFAD2B ¥ F YK
TR IE S B M R R AR X A R R
M ERIEA R ahFAD2B KR BMIFFI 1T IE
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BEH, ARIE MY chFAD2B KK B FF 5 A
E5, BB F F435 i) ahFAD2 KB B FF 5 %
AN RIE T FE 442bp 4L A A 448bp b K
W EA L, M6 H R IE ahFAD2A 1 ahFAD2B X
453k ; & MR % Fh MF 0 M2-225 (%) ahFAD2B 1)
BB ER N RBEBEAT 205bp B R EE
HHEACTH(MITE)  BEREBAMLEBRFE; & W
B &L Fh E16 B9 ahFAD2B BB 7 51 K 3 9 M\ 2
HHDFRE 442bp EA APPY, BRI KE
BB chFAD2B MBI A ER BERY
REBHE SBRHEFNEARFIIRNK L, R
BB A IIEERE H, Jung @ i3 Northern %% 3% iE
5 ahFAD2A 7€ B W B 4k & (M2-225 1 8-2122) )
— i 7 A% ¥k % (AT108 1 F78-1339) S R #B K ik,
NI IEH chFAD2A B A B S EHME B,
Jung 0% 7 B 13 op KA K (G — M B 7K AE 4 R Y

£2 WHhBLE FAD2 RRER
Table 2 Results on FAD2 gene of high oleic acid peanut

TLREFF 5], ¥ ahFAD2A 1 ahFAD2B B HE A
WEEY, KA DA ahFAD2B EH =Y RALE
B FAD2 3 ¥k, Wb, M B ahFAD2A HHE
—PPEREREFERELEM IS0 BB B KL BK
(DISON) , RAEM 150 REEFTARITBRBEE
BMPRENBRFIN, XXAEHARERENILL
BOXTE R A MR G P ahFAD2A-1 TTRER R
BERBEEEON ahFAD2A RESMNER, EX
ERE—MMBREE SR 91-1718 h F —4 ah-
FAD2A % fi; 3R (ahFAD2A-2)D150N ®H R4 M
T, IMEARAMEHRBHEEANER &
HR, B2 ,ahFAD2A #2275 M ahFAD2B % 3 %)
KEMABTRARERTEESHOERRE
%Y ahFAD2A & ahFAD2B 1T — R 1Y 15 tE 3t F — Mt
FmBERUBEEBY,

i85 98 I A — I B #R Xk
Variety with high oleic acid  Variety with normal oleic acid Results Reference
F435 T-90 W MBS 9 ahFAD2 M2 3 % 55 F i 442bp AL 4B A A, [36]
448bp Ab#h B & 4 ¥
M2-225 8-2122 AT108 ,F78-1339 chFAD2A TE R MRS FIIE % i OBk B 2B 53K 26 7% M B0 4 b [33)
o ,ahFAD2B ) K ik 1% KB 15
M2-225 8-2122 91-1718 ahFAD2A 7 150 4b R A B ME N KA BeRE ; I 5 M AR & Fb [38]
91-1718 £ ahFAD2A 7 150 (b K& EMAEL;91-1718 5
AR R RO AL E SR
MF ATI108 FMM M chFAD2B (RBRIEA T MBI R 0 & E AL [28]
M2-225 JTH(MITE) G EBHE, SEHENESRFFIENL
I AEERANENES
E16 LUHUAI2 F MR AT B ahFAD2B MBS B3 F i 442bp £EHHA A [29]

4 SHBREERMRESH

4.1 BHEEMMBHREERM

HEEGBT BxRKERLAR Y 1995 £5 K
F— & wh B Tk A & b Sunoleic 95R EAK ,EF 20
ZARMBMEERHEREER(X2), KEHE
XEERRNRARNTRERN.,. REFHREK
KRMREERHE 2N, 2FIRET 32 EAF
A& H03-3, W&t A &, 2000 4E LA B & B89 55 o 8
#h R B2 4>, 2000 - 2005 4F (8] & B 64 % 8L 5 &
£k 114,2006 FESHHMELELHBRERE

FiTr, SXEHE, RERMRELTARES
BK,ERM S MBRIEEMFILE 32 5F 2009 4
BAAULAREREVEHRFEEZASCFE, FR
HO03-3 F 2006 FRASZHHAMFHEE, NEFHE
BHE ZHNEERHREI LA BHTEM

HRERMELEGHHNIN, HEFT R BMAR
HO33 R &, RE L XAHEBEENEAE, X
BEENSEESRORABREAZRN, ZHM
REBERED 0% , LT EHMETERILH
77.8% M HBRLLIE R 12.6:1,
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Table 3 List of peanut varieties with high oleic acid released by domestic and foreign breeder

T2 F2 XE WHMIBERMM/TEMR  KHEHE SHENSHEFES HREN X

Name Type Oleic or O/L leased time PVP No. Applicant Reference

SunOleic 95R Runner 80 1995 9400148 Florida Agricultural Experiment Sta- (9]
tion , University of Florida

SunOleic 97R Runner 80 1997 9700182 Florida Agricultural Experiment Sta- [9]
tion , University of Florida

Olin Spanish 22.3:1 2002 200200149 Texas Agricultural Experiment Station {13]

TamrunOL 01 Runner 13:1 2002 200200150 Texas Agricultural Experiment Station [12]

Georgia-02C Runner 32:1 2002 200300050 University of Georgia Research Foun- [17]
dation, Inc.

TamrunOL 02 Runner 24.1:1 2002 200300170 Texas Agricultural Experiment Station [11]

Andru 11 Runner 80 2002 200300179 Florida Agricultural Experiment Station [19]

ANorden Runner 80 2002 200300205 Florida Agricultural Experiment Station [23]

Hull Runner 80 2002 200300207 Florida Agricultural Experiment Station [20]

GP-1 Runner 80 2002 200300321 Florida Agricultural Experiment Station [21]

Georgia-04S Spanish 34:1 2004 200500121 University of Georgia Research Foun- [18]
dation, Inc.

Georgia-05E Virginia 35:1 2005 200600059 University of Georgia Research Foun- [16]
dation, Inc.

Brantley Virginia 27.77:1 2005 200600071 North Carolina State University U. S. [22]
Government as represented by the Sec-
retary of Agriculture

Florida-07 Runner 80 2006 200800069 Florida Agricultural Experiment Station [15])

TamnutOLO6 Spanish 20.8:1 2006 200800279 Texas Agrilife Research [10]

Tamrun OLO7 Runner - 2006 200800280 Texas Agrilife Research [24]

Georgia-08V Virginia 83.79 2008 200900238 University of Georgia Research Foun- [14]
dation, Inc.

Georgia Hi-0/L ~ 40:1 1999 200000255 University of Georgia Research Foun- [16]
dation, Inc.

AT225 High Oleic - - * 9700010 Golden Peanut Company, LLC {91

GK-7 High Oleic - - - 9800019 Golden Peanut Company, LLC [9]

AgraTech 201 - - - 200000135 Golden Peanut Company,LLC [9]

York - - * 200800186 Florida Agricultural Experiment Station 9]

tHERNS *iE Y 77.8 2009 MARE 2009040 S\ RE IR [25]

(12.6:1)
ok HO3 -3 55 81.6 2006 REEBTE  mAAIH KRR [26]
0605006

- REHMRIN,; » KRR

- :no related reference by found; # :unreleased

4.2 BHMEMELERMRBIN

RISk BE R R [ PVPO 42 £t i & ok 9
(PEELERHBREURLAEH FERLNA
A B E SRR TER, 25 20 DA TR B SR R
EE(EL), HEATLUES, FRAKEZ K

BAEAE G S B % B 60 R i R R AR 1 FA35 AR
BRR, ALK R LD 70% B0 14 4~ G

X 14 AN F AR Brantley W HF R TR KR 4
Ab L HAl 13 AR /MBI 10 N 2 48R 3
AMHBEHFR, B 1-BHLSFIHMT 4 MEBRIEE
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S, BN H R R 2R R T F435, T 2 A
RERRER GEXXEHEFRR. ENH&

AR KE R, Georgia-02C J& 2§ & | Georgia-
08V B HERER . EFH 32 2 &P E &  Georgia Hi-

O/LKH. BI-CEAFHT 2 M HMMRELS

NC7 ¢
X
— F435-2-3-B-2-1-b4-B-B-3-b3-b3-1-B

SUNRUNNER(F519-9) ¢

F435—| Southemrunner $

—— F435-2 HO
X

Sunrunner ¢

+— UF435-0OL-2 & X Georgia Browne $

X —— F; 8 XSUNRUNNER(F519-9) ¢

X ——————F; £ XUF81206 § — Hull (2002)

Fi, R IR 95 B T B A b B, 3L o R A
KIEAHE . HILET W, 7 MR TE A B R AT R R
ARGt AE RA R, H 4R H0 3 BOH &P
e BT,

F1 & X NC 7% —Brantley(2005)

Sunoleic 97R(1997)
Tx901639-3 ¢
% F7 & X Tamrun 96 $ —— Tamrun OL07(2006)

Sunoleic 95R(1995) TamrunOLO1 (2002)
. X F1 ¢ X Tamrun 96 § {
[ UF435-18 X Tamnn 90 ¢ —— F; $ X Tamrun 90 § — Olin2002) .. oco TamrunOLO2 (2002)
(89xOL14-11-1-1-1-b2-B) ¢ X C-99R § —Florida-07(2006)

— F435-HO1 & XMarc 18 —
A F1 ¢ X Marc 1 § —GP-1(2002)

BC; & XF1(F627B X Andru93) § ——Andru II(2002)

F4 2 X Georgia Browne § ——Georgia 043(2004)
| —UF 435-2-18 X Tamspan 90 $ —— BC; & X Tamspan 902 —— Tamnut OLO6(2006)

—— X Sunrunner) X Sunrunner —— F1248 4 X F72x84B- ¢ —— ANorden(2002)

(79266) ¥ ray SPI0S8 4 X S17 #H329 (2009)
B (Georgia Runner) Y -ray mutant & X Southern runner ¢ ———— Georgia 02C(2002)
GA-C330A X GA-T2636M Georgia Hi-0/L § XC-9R ¢ Georgia 08V(2008)
C  Georgia OIR X GA942010 Georgia 0SE(2005)
K9508-1X FFik01-6 FFAH03-3(2006)

1 BHBELESMHRME
Fig.1 Pedigrees of peanut varieties containing high oleic acid

A:F435 fii s W BRE A G, B B IR GE TR AT AL R AR ZE A B, C . RO T AR B AROR BER

A ;Peanut varieties derived from F435,

B:Peanut varietes derived from mutant induced from vy - ray,

C:No reference display origination of varieties

4.3 BHBEERWIARERIN
HGEERTRARERWRELETANERTE,
M AR, BRI GRRETRET R, R
FRERBEXHKERMBREE, S M RFR2EL
FLFRGEEFTR(E 1-B.1-C) , 14 45 i@
AEEEZ FREXMEXREZZRTR(E1-A),
BEEHERMREERMETHERAEME T
HRHRETHE AERAXEHAEETRER
MR, MIEF 32 52 S17 5 SPI098 %% &

W H MR, B R R AR R B T L A& SPI09s,
SPI098 B 245y §H 458 1 79266 & R 15 3|6 % M
MK, Branch! " ffl y H4& BB Georgia Run-
ner MK BTEMBEEHE, S RTEFMHIE
F BB S Georgia-02C, AR W 1 M2 I 1E
H32.0, REERWEHRELSHPLHEE
AEXREAELETR REAFTEN 2 MR MRS
MY RE )G REEF TR
BERERTEBEALAE MR ENTARE,



2 B RmMEARETHRRAR 195

TEREIRFENFE R X RNA FHREAR
kRGEHBRER, BEYRARFEE BRYL
FAD2 385 A4E4 , PCR # #ll #1 PCR-Southern Z¢
ZRWIELR X FAD2 RIREZ2EAALEREH
A, HEEFRT £ RNAI TR, THEH
RARELEECSGAZEAYY  XEEHK,
ER™ #Hkugs™ Resg g LEER
HATREBMEE & RR RLEREMN4 5%
HENEKBRSBSZRAHHRSEMHLEE
¥in, ®3% 70.01% ,

5 RES5#W

(DML THRBEIWHARERXRE.
EEMRFEER 2 N EREREN ., 2 FEYFEHN
WMRE—HRRE LR TIEE, Fof &8 5EE
BERZHBHEEES.

Q)Y VMEMRELETH ANB 1 EHRE
M ERMPTE 15 & F RS20 240, RS
HELEFRBMOGE MR RRE KB TR
HEhRELERTER FHEFRSMOREL S
THe, B, EHAFLEERMRUFT/E, ATHE
THRERHEHFTR, WERETMLEETE,

G EEEMRELEHES KR, AT EE
HABHREHPELENREEB IR BERERR
RERWREESHEESE, YA, RERZH
ML, BRREABRE WEERRHTF
LCHEHERASORER, MR EHMIE, B
EHWHEEZNT2,PHESEET 0%, RERE
#6000 EHMERBEFMBTEY KRBT 70%,
BASEN61.2% BEARY, TR REALR
EHRZIETFHMREE RO BREER, REX
HEMENELESH  XANEL BB NE, 5XE
WEEMMAR, XERMBRMEEUEENET
REKEWMEEEEE R, BT LL, B R4 el shE
ATREEMMRELTHOME., BR. EHTE
AEdit. REHLFTRAHRKE>EBALRZE
AEEERRAREEEEFMR  BPORARZRE
o MFRMRUR, FXEFYESCHEL
EEmMEEEXNSFRID, MRS FricH B
EHHONE . EEERRAR.ZEFHER. &5,
ZHEREEBHESHENER, REEEAHAE
mARTFER, REUAMARE, ZEURRANE,
(EEERHETHUE FHEBES MR, WERE
R % b iR 56 ¥ A A SunOleic 2% 38 B AR 55 i BR & b

Tamrun OL 01, Tamrun OL 02, M IE S B 4+ W N
41.7%, 45.6%, i & &5 B 4 9 K 80.1%,
80.2% ", RERLIEEIEH &R I ESR, A E
HEWRASHHE,
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