PG VEY 4R 2025, 46(1): 044-050
Chinese Journal of Tropical Crops

—MAFE T SHNETFSEEELTE

N 1 > 2% 2 \ 2 R S L D Vi
ERE, BZW® , X(F°, ZEH5, Bk, shgF, AERK , B %
1. R EIGE AR B =S e/ E e Aol B2 Be s A B R3S i i R B B R & 5 0 FEME SR E,
W = 572024; 2. JUARMPBLEBES T, LA ZRIE 050035

1**

# E: BT (Panicummiliaceum L.) 2 EFSLREEY, SEBHW, HXWETFRERAITIENTRINEL, &
5 B A AR A TR BT R0 G k. DT RMESR S S ACAF T R IMER, 4 CIM F1 MSD 5%
Rige 3k Loy B S TR e, DAHAE L2 AR, RS R R BAR B R AT R RS 60 min FFHEHE3% 6 d,
HAEE S 0.025 g/L W% R NIRRT SR LRI, BAAES 0015 oL WIEREMNSLERE Lok, BEHE
0015 o/L WIEEN AR FRE LAY, HEERRETES Y0 AR TETT PCR R, %550 HOR T BH PR, 3
AR R o ARIE 2 ALK (97 A0 52 30 50 11 B T A B 1 P A AR P e Bk e P Ak e . 5 5L . CIM F1 MSD 5 15 5%
EYREAE S HEE TR, (2 CIM B53R 36045 2 0 BE TR SRR S 4F 5 B T WPk 5 e B A AT B R e I 5 R A 7
IR IE, AT HER NI FIRE . ARG RS SR BB A, 3 IR M BE T Hut AR A
BRI PCR %55E BHPERN 100%, AL N 30% L0 Lo ARBFGT RN SL T RATFHE N 5 BE Pt 5 b vk, #4E
fAise, LR, WAKEE, HIFEAZZ RG], e bR, NETF L RSB AR FE .

K BT AT R fiksck

hESES: S516 XHEkFRERD: A

An Efficient Genetic Transformation Method for Broomcorn Millet
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Abstract: Broomcorn millet (Panicum miliaceum L.) is a traditional grain crop in China. Currently, there is still limited
research on the genetic transformation methods for P. miliaceum. This study aimed to establish an efficient genetic
transformation method for P. miliaceum mediated by Agrobacterium. Mature seeds of the millet variety Jishu 5 were
used as the explants to induce embryogenic callus of millet on CIM and MSD induction media, respectively. They were
used as the transformation receptor materials and infected with Agrobacterium containing plant expression vectors for
60 minutes and co-cultured for 6 days. The calli were then transferred to a screening medium containing 0.025 g/L of
hygromycin to screen for resistant calli. Then, they differentiated on a differentiation medium containing 0.015 g/L of
hygromycin. Finally, they rooted into seedlings on a rooting medium containing 0.015 g/L of hygromycin. PCR detec-
tion was performed on the regenerated plants using vector specific primers to identify whether they were positive
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transgenic plants. Based on the multiple batches of transformation experiments, the screening efficiency and transfor-
mation efficiency of resistant regenerated plants of broomcorn millet were statistically analyzed. The results showed that
both CIM and MSD media could induce embryogenic callus of broomcorn millet, but CIM medium had a better effect
on inducing embryogenic callus of broomcorn millet. After being infected by Agrobacterium and co-cultured with
Agrobacterium, the multiple resistant regenerated plants were obtained through screening, differentiation, and rooting on
a medium containing hygromycin. The PCR identification positive rate of the resistant regenerated plants obtained from
three experiments was 100%, and the average transformation efficiency was over 30%. This study successfully estab-
lished an Agrobacterium mediated genetic transformation method for broomcorn millet, which is simple to operate, ef-
ficient, cost-effective, and not limited by seasons. It could be carried out on a large scale, providing an effective techni-
cal means for genetic improvement of broomcorn millet.
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B = PUTE S HPT Fl# 447 777 51 M1 1 PCR £

DU, AR ARSI 5 1 WL 1. PCR ARt FH Ay g
i Taq Mix, RNIAZRA: JCHEK 9.5ul. 519
(10 pmol/L ) 45 1.0 uL. TaqMix 12.5 uL. DNA
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Tab. 1 Primers for detecting resistant regenerated plants
of broomcorn millet
L/
s A ST (5-3') F
Gene rumer Primer sequence (5'-3") Size/bp
name
HPT HPT-F GAAGTGCTTGACATTGGGGAGT 472
HPT-R  AGATGTTGGCGACCTCGTATT
M1 MI-F GAAGTGCAGGTCAAACCTTGAC 216

MI1-R CTCTCTCGTAGTTCCTCTGATC

2 HR5H5H
21 EFHREHEAGES

R SRR N2 B 53 2 3 R AE R R A 20 41
TEHISEN, TERGA R B E T 2 PRk
CIM fl MSD,, Z553R8, CIM 1 MSD #5573
REVE FHEFIPE@ G, (H CIM B SRR & (K
2), FW KT BT IXSBEF @0 s 5 A e k4
Mo BETFHIRMEamHg s, EKEeR, HiE
CIM ¥ 5R3E iSRRI B RS LR 3,
22 HMEERGRITEIE. SUFAER

JBE T W 0 e i e 1 7R 4 B R 3R 2 A
Ja, BErRtEmtiskAamit, BEFaniEE

2 CIM #A MSD iEx#EIFSHET G

Fig. 2 Induction of callus in broomcorn millet by

CIM and MSD media
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A: FITFERKYE; B: fFiESIREE G
C: FrfERItEEmnIM.

A: Seed induced germination; B: Pre stage of seed induced em-

bryogenic callus; C: Late stage of seed induced embryogenic callus.

B3 BETHBE R E SRR R
Fig. 3 Different stages of embryogenic callus induction in
broomcorn millet
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RE btk n (B 4B ). FARAEAR KI5 AR P 4))
i R/NRE, FRAEMRTE G, BTy
FERE, BEAEALEINZ R 12~16 & .
23 BETFBEEK PCR &N

V4 BE T 1 0P A A R R ok B AT A B 75 A b
FZ 2y 20 cm &= AT PCR K, HPT FI M1 1Y
K25 5 M, BRI bi e L . 2T
PUVE A M AR AY HPT 1 M1 %) PCR AG: I 45 5 4
5 i, BETRYPUME P AR RE Y 1S th H i S
Kl HPT #il M1, 1 BFA= AU XS iR (CK ). DNA $2HL
TR (CK1) fizs AR (CK2) ¥ky it B
25T, T BH X ey 1 T A R 40 S s i PR BH
fatk, BREAC SN 2 A BB A T,
FAE 3 HER A BE T i AL S IR 25 R Ge i BEF bt

A PRI B PUMEIRMEAO EAR
A: Late screening of embryogenic callus; B: Rooting of resistant
embryogenic callus.

B4 BFHmERGHHFE. 2ULFER

Fig. 4 Screening, differentiation, and rooting of resistant
callus in broomcorn millet

PP A R R O T BE R AR AR RCR (R 2), 4553
T, AT RARAT Y JBE T P0 I T R R B 0 28
R 100%, FIEFEARCRZ R 30.4%.

3 itig

BT R TR 2 A,
SRR BRI Y, (BER Al
B FENTIEL R AR DA
RSB T P B A0, TR 1
AT AT, IS E R ANTIE
REUEFOTR, ARMEROL, BET 025
CRIVRME R T AR AT P,
BT B R RS BT BB T ML LA
EE R IR TR B A B Tt
T A D R 01 6

AR S IEAT TP B AT

HPT M1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 CK CK'CKICK2 M

M1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 CK CK'CKICK2 M

250 T L L L e T T T T T

100

250
100

1~19: 19 BE3EFR 5 SIPUHERAERME; CK: 3R S SEARN I, CK™: FoRFHMEXTE; CK1: DNA $ZHUTHE;
CK2: /KXJHE; M: DL5000 DNA marker,

1-19: 19 resistant regenerated plants of Jishu 5; K : Wild type control of Jishu 5; K*: Plasmid positive control; CK1: DNA extraction control;
CK2: Water control; M: DL5000 DNA marker.

E 5 HMEBEEKE PCREE

Fig. 5 PCR identification of resistant regenerated plants
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Tab. 2 Screening efficiency and genetic transformation efficiency of resistant plants in broomcorn millet

IEHEROTBCE i o i

Gy Number of Number of resis-

otk Fi AR Hidk S PCR BHYEPTMEFE A A RR

Number of resis- %{ Number of positive resis-

I L e

Average trans-

LR

Screening Transformation

No. embryogenic tant callus tant regenerated tant regenerated efficiency/%  cfficiency/% forrr}atlon::ffl-
callus plants plants detected by PCR ciency/%
1 66 26 21 21 100 31.8
2 70 27 20 20 100 28.5 30.4
3 78 30 24 24 100 30.8
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RN 2,4- " EORA LR 2,4- " HAER LR
Fl 6-"F G IS | WiAHF g P A E N 2,4-
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WM RFE N AGLL, BA RIFHIEYET
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2 UV BE T Rk 00 40 AL s o FH A3 R 2 6- K
LM | AR 5T 4o i 0 o AL 3R I 1 S
KRB R, KIAEMEB BE A 2 Rk
IR BB AR R AP ROR, BB —Fp B —
BRI R 2,4- 25K ECR . EhFEA 6-
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FEELAIN T HRF AR R WA B U A o)
PREVET . LIU 2005 B8 70 e o R v A 403 it
B AN E Z VRN 0.05 g/L, ASHIFSE Hh i 1 14 1
FREWREN 0.025 gL, XAlfEEH FMmMER T
Y AT FT BT IBETR 5 5 BB AL AL 5 13545
MR AE AR PCR %78 I FHME RN 100%, T3
LR 30%0 1, T LIU 251127 Hongmi (1)
WAL TR B A SCRAUH 16.7%
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