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Molecular characterization and evolutionary analysis of
b-type Farinin genes in Brachypodium distachyon L.

SUBBURAJ Saminathan, ZHU Gengrui, LI Xiaohui, HU Yingkao, YAN Yueming

(Key Laboratory of Genetics and Biotechnology, Capital Normal University,
Beijing 100048, China )

Abstract: Farinin is one of the oldest members of the gluten family in wheat and Aegilops species, and
related to dough properties. Here, we performed the detailed molecular genetic study on Farinin genes in
Brachypodium distachyon L. A total of 51 b-type Farinin genes were cloned and characterized from 14
different B. distachyon L. accessions by allele-specific PCR (AS-PCR). All genes were highly similar to
those previously reported from wheat and Aegilops species. The identification of deduced amino acid
sequences showed that b-type Farinins across Triticeae genomes could be classified as bl-, b2-, b3-, and
b4-type Farinin, while B. distachyon L. had only b3- and b4-type Farinin. Phylogenetic analysis suggested
that Brachypodium Farinin may have closer relationships with common wheat and further confirmed four
different types of b-type Farinin present in Triticeae and Brachypodium genomes, corresponding to bl, b2,
b3 (Group 1), and b4 (Group 2). The b4-type could be considered older in the Farinin family.
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R, KRR BB E O DM R A5, AL 1 45 R IR 2 R R 7 41
A I RN W, TR i A8 R s . KASARDA 28 PTea e st 7 — P B (4 22 11
B e B A B 25 ) DR T iy 44 W S2 R ER 1 Cavenin-likeprotein, ALP). ALP Mift—27 Jy a Y
b MEAP. o, b BEAGEE SA 18 3 19 MMk, SATRMAE AN IhEEREE. b B
ALP N8 ARy, wr LB AR 1 A B R . T S — R % € B8R 1 —Farinin 5 ALP 1R & 1
GERIAALE, B BT B KAN 25B7E N 22 5 Fh Bute 86 1% 5 2K 18 o “Farinin” A& ] TN 2 K&k
SR R I ALP, BN R A /N 22 Ml SRR b gl S AR A R R R 2, 0T AR R
.

T HERIW R (Brachypodium distachyon L.) 1EA—FRi L0/ SR AR Y, e R il P
e R HE A RA R R, BAS ZERER (globuling). FEVAREE (prolamins) LA I
AR > TR (7, (HR A 5% Farinin 38 X% JL0 A0 88 045 ELAIAE R AT IR . ASHIFST LA RRAE A7
FAE AR EL, sl T b3 Hl b4 B Farinin 55, IR g 235 R I 25 M Fe AR, il REEiEL
HAHT b1y b2, b3 Fl b4 B! Farinin LRI R

1 #RlERZE
1.1 LA R

AR ILAE R 14 AN AR 45 7 A %544 : Bd2(P1185133).Bd3(P1185134).Bd21(P1254867)
Bd21-3. Bdl2. Bdl4 (PI239713) HI BdABRI1; 2 MPUf54AN & Bd347. Bd16 (PI239715); 5 A/
f4: Bd4 (PI208216). Bd10 (PI226452). Bd13 (PI1233228). Bd17 (PI239716) F1 BAISKPI1. /N2 b Fil
HEF (CS; Triticum aestivum L., 2n=6x7=42, AABBDD) {F 4 XTI,

1.2 DNA #£H5 PCR 73

KLATHH F KRR ES) 18 0.5 g, 1] CTAB IERIUEE R4l DNA. 158, %)%, FIHAY 2%
4 Primer 5.0 #1F P4 ) AS-PCR 514 (PF1: 5-ATGAAGGTCTTCATCCTGGC-3', PR1: 5'-CTAG
CACGCACCACCAGTGTA-3'Ml PF2: 5-ATGAAGACAATGTTCATCCTCG-3', PR2: 5'-CTAGCAGGTA
CCATCGGTATAGC-3") F T B4R 5 Farinin L PRIIFRU HE Copen reading frame, ORF). PCR MV
FiRr: 26 94 CHIARTE S ming ARJ5 94°CAEME: 455, 60°CIE-K 80s, 72°CHEH 2 min, X—idFEiEfT 34 A4
3R e, 72°CAMF 10 min. PCR SN A M PCR A HEAT

1.3 RGP E

fff F %2 W5 % Farinin 2 5518 7 41 S SL A Wy Fpople B, /22 . R EAE, M@ T — 4 NI
(Neighbour-Joining) #f. #4454 PhyML 3.0 °F- & Chttp://www.phylogeny.fr) 73 #1. HAASEALFE:
J¥ &M H ClusterW v2.0.3, EEXTJERBR 2 gaps, JTT H#fiz, EH 1000 K.
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2.1 SEARE b B Farinin E£EH X E

JRVER AN L R Farinin 3& D8 M a0 B 1 A5 R AN 28, HE BR8240 LURT Y A sl B 959
B 7 AR P TR B A R R T, YR, RO TR S (PE14+PR1; PF2+PR2) T 7%
RIRR T b B Farinin 2508, 5T A T9719 b1, b2 1 b3 10 Farinin FEHE> ', 1 J5 % F T ve b
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(4] Farinin JERP ., 52, P51 90852 T3 M 5 b L Farinin JEDR ) ORFs, SC36 A4 R 15 6 1
BARAR S DURSARFI SRR R, SiA T R AR IR i 1 R, RS T G PR B R
ZU7E 900 bp, X5 b & Farinin FEFA—3. o, b3 RFIEF KLLE 855 bp, MiHi AL b RUILKIZE 843 bp
fifio WEITRIL RS R T 28 ANIEDIFN 23 MWL) Farinin JEPH, AR 2 3%H 5 E 2 b1 Al b2 BUEH .
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Fig. 1 Identification of b-type Farinin genes isolated from Brachypodium
a—b3 B Farinin 3R 1) 52 3% DNA ORFs; b—b4 ! Farinin 5K 11524 DNA ORFs
a-Complete DNA ORFs of b3-type Farinin genes; b-Complete DNA ORFs of b4-type Farinin genes
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T oK E AR R R ) Farinin 5 RN ) 2 5L 02 e 41 55 /0 22 R0 LS 50 rp oA 1) 28 56 1R 7 91 A
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bl. b2 Fl b3 B A 458 LR 5 HF SUARBLEE R e AR SR AL Y Farinin £ 15 41 (K 248 22 o 2L
EF R 2 A1 (single nucleotide polymorphism, SNP) 485, 7E{5 S KX, bl ¢ Farinin £F 13 51/
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Fig. 2 Deduced amino acid sequence comparison of 13 b-type Farinin genes
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Fig. 3 General structural features of b-type Farinin
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Fig. 4 Phylogenetic tree of b-type Farinin from Brachypodium along with wheat and Aegilops species
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