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#Z: BBM (Baby-boom) & 5 BRI MEAG K AEAH L IR 7, I A SRAE 5 S R Lo 52 4 P A= R A4 Ak 24t
JEfE &4 (somatic embryogenesis) #F 78 SR SCBEEH . (HHWIAEZZBIEY T, BBM B 3K+ 155 & 5N
FIH ) & AR AR H . W R RIS 2K 24 (glucocorticoid receptor system, GR) FliiZEK#S (dexamethasone)
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Abstract: BBM (baby boom) is an important embryogenesis transcription factor in plants, which is valuable in
molecular research and could improve the transformation efficiency in recalcitrant species. However, in time and dose
aspect, which stage and how much BBM transcription factor is necessary for stimulating embryogenesis is still largely
unknown in Brassicas. GR system and dexamethasone are important to timing and quantitative analysis of transcription
factors. In this study, BP and LR reaction were applied to build czn3999-35s: Omega-BBM-GR construct, which was
transformed into E. coli DH5 o and Agrobacterium C58 competent cells by electric shock transformation respectively.
The correct strain verified by PCR digestion reaction was kept in glycerol and stored at -80<C. Brassica napus 12075
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cotyledon petioles were used as recipient, and eventually 22 transgenic plantlets were obtained from agrobacterium
mediated bulk-way transformation. We describe Bulk-Way transformation protocol in detail, and provides valuable
materials for analyzing dose and time effect of BBM in Brassicas.
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3 [K¥ Baby-boom (BBM) J& T AP2/ERF %
W AINTEGUMENTA-LIKE (AIL)Zr ) — R, &
TE5 5 H W 2L e S /N 1 R 1 3o R b e R BRI 2
TEAMAMNREREIEL T, FAhRIA BBM ELLE
S T4 ARG BRI R K 2 2, 6, 8], BBM it
Rikth o2 h w4, X— @b T2
R Yu - & R EE[1, 3-6, 8-11, 14]. {H H B £ i [a) 4k
FE b, ZRFIEM BBM &R IA 255 & MG K A4 i
I, AT R AP o

GR 1 % (glucocorticoid receptor system) &g i
SE BT RN F IR EE T A7, 12]. W&,
GR EATW S4UMNM#E D HSP 4G, g5
Z G E A A NG RAZ N, S AT AR
IhBE [12] » H 4 4 YR T I BRI b ZE oK A
(dexamethasone) Ff, GR {HR]5 HSP 43 &, i35
GR @& AR (A AT LLBE N AR B AZ N, A7 A0 B R A9
SLINRE[T] X AR 1R 4E FE A 5T — AN B
ZRFNEN) BBM 5 5% [R 152 e 4 IR AR & A T 26 5k
NATRE; tONFIE BBM ZEIR G R A AH S S IR 7
PALTBT A Jetk RIRAEIIR AR -

AR T czn3999 35s:0mega-BnBBM-GR #;;
s VERBEL TR A 51 Bulk-Way kiR,
SRAF T H W B9 SR S R PH A AR s N R o BT

BBM (7 B8 . I ISR T b
2 Bl E ik
2.1 BBM-GR # &tz

#H A& czn3999 35s:0mega-BnBBM-GR #4511
I
2.1.1 B§Y)

R 1 P B D) SOBAR 2R, EARRIR L N
£/b 3h,

1 MU S ik £
Table 1 Restriction endonuclease digestion system
RBiARFR I
P 1l 41 P D7) g 1ul
10X Buffer 1ul
DNA 500 ng
i MQH,0 & 10 ul

2.1.2 PCR R

IR 2 Boi] PCR MR R, JHIZIER 3 L
BATY G RN ASCHT R SIYME B2 WK 4.

%% 2 PCR Pifk 5
Table 2 PCR system
PCR RNtk % FE
DNA Lul
FW primer 10 pM 2ul
RV primer 10 uM 2ul
5x Q5 buffer 10 ul
Q5 DNA polymerase 0.5 pul
10 mM dNTPs 2 ul
MQ H;0 % 50 ul
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ACHH BP. LR EMEEMA, AR NE 5. 6.
Bobf R AR R G, =Im&N 1 /N, B 1ol
proteinase K, 37<C ¥ HE 10 min. @i B d{kiks44k 2
ul BP [ INE DHSo B2 &40 (I 1.3) o &
WAES A gentamycin ff) LB FElfAE;F53E |, 37C idw
Rig®. IHELBUR R, 1% 5 ml &4 gentamycin [
LB ks 772, 37T R

* 5 BP VMK &R
Table 5 BP reaction system
BP R FIE
Mix pDONR207 1ul

PCR /=% BnBBM-GR 1ul
5x BP clonase mix 1ul
TE buffer pH 8 2 ul
final volume 5ul

2.1.4 LR RN

IR 6 L LR AR, 26T EIEIFF 1h.
i1l BARE K 37T 4L 10min. B 2ul LR Nk,
ML ZE DHSa 28T . RESAE MM ITAERK

ey 3N

LB [k 7%, 37C FIrid . K H PRI s,

http://www.lifescitech.org

49 g 25 FIFH Bulk-Way 5546323845 H 15 B4 =% BBM-GR ¥ WA R
% 3 PCR iR
Table 3 PCR procedure
PCRBERE BEEE
98<C 30 sec
98<C 10 sec
60<C 20 sec 35 cycles
72<C 2 min
72<C 8 min
10<C 0
L 4 KW BT
Table 4 primers used in this study
k] 5 PCR F=#K/h
PZN158 BBM F GGAAGGTGGTGGAGAAGTT 840 bp
PZN160 BBM R TCAGCTAACATCTCTGGGAAC
PZN478 F GGAGAGGCTATTCGGCTATGACTGG 540 bp
PZN479 R GATATTCGGCAAGCAGGCATCG
PZN482 F GAACAAGATGGATTGCACGCAGG 300 bp
PZN483 R AATAGCAGCCAGTCCCTTCCCG
Pbi221 3F GATGGTTAGAGAGGCTTACGCAG 523 bp
Pbi221 3R CACAATAAAGTGACAGATAGCTGGG
Pbi221 4F AGTTCACCTTGATGCCGTTC 300 bp
Pbi221 4R GTGCTTCAGCCGCTACCC
PDS4149 BBM1F GGAAGATGGCAAGCTAGGATAG 600 bp
PDS4150 BBM1R TCACTAGCAGCGTAGGCATC
- BIZE 5 ml &4 Pk 20 LB B ek, 37T g
) N e x Sob e N AN
2.13BP YIRS TET T kb 46 B EE T, A Ok £

ALK T

* 6 LR VAR
Table 6 LR reaction system

LR &ML BN 5 AR
Mix 1ul
czn1637 plasmid DNA 0.7 ul
czn3255 plasmid DNA 0.5ul
5x LR clonase mix 1ul
TE buffer pH 8 2.8 ul
final volume 5ul

2.2 FRLHREX

% # NucleoSpin Plasmid EasyPure kit (Machery-
nagel) FE{EVFE: # 5 ml BB IR W 3500rpm &
£ 5 min 7 Ei&. 0150 ul Buffer Al JR3%IRA.  CGF
RBURATEFORL, EIN AL J5, ZII0 50ul ¥4
HXEBEHRS, 2EME 10min. ) FHn 250
Buffer A2 32ZZHEEA) 5K, =R HE 2 min. F0
350 wl Buffer A3 BUfS[VRA), RK & 4 o )s
A B0 Bmin.

S RN NucleoSpin Plasmid EasyPure 4§
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etk BRI E2i4bF: A, 1000 g &0 30 sec 7
JEWR. FEIN 450 Wl AQ R EIZEAAE . ATEESC 1min,
LA RTEE, FREL, BERETE. &
aifb i moA 15ml B0 H . maifb AR m 50 w
Buffer AE J5 =I5 E 2min, 43 B0 2min, B
i DNA -

2.3 KGAFH DHSe K B3840

2.3.1 RgtTE Rk

M-80<C VKFEHEL Y DHSo B2 2540 (50ul/30)
K ERbfk . HEELE —IFCE Tk b 1Rz SR
HOMA 1.5ul Fiki DNA, GRS . KBSV E R
HE S R & B 2 0] . F 4R D 4830 H i AL b
BEKW, fRBESHME, FTFBEMR, BERTEAN
1.8V, F{E"pulse™ {24l 2-3 sec, WrHHERTT JatA T4
Hl. fin 950ul LB R5F7ILEF KT EAME, HiEfs
1.5ml B.LEH, 37THEE 1h. B 50ul 1% & 5 B,
WA T & 25mo/L RIFERE) LB i b, 37<THFE
AR AR TRE, E T E&H 25mg/ll RARE R
10 ml LB KigeEer, WJadsss. MR H B30 #R
il 25 Bl 200 H R, -80T fRAF&H . H—HHEkH
THBUTRL, FEAUNRAT B2

2.3.2 H s &

B E T sml LB 37k, 37T B35,

B3 IS, B Iml EW, 0 250ul 100% H i, TR
Ja4% 10ul 4r%EIEbRid, E T-80T VKA RAE. 181
IFEC—3Z 10ul BV, ANAE] 10ml & N AR )
LB 55 72 F A i i1k
233 B HENLE

ML B IIN 1ml 0.1M HCI 2 30min; WL 35
HCI 5 1ml 0.1M NaOH 32 15min; W#H5EHEE
Fl NaOH 3232 15min. FH MQ H,0 Bk =X, Wit
Ky, A

2.4 RFFE C58 B HTEEL

M-80C VKA HHELHE C58 B2 (50ul/37)
vk ERbf, A HEAGE — I E T K b RS
MO 2.0ul JFiki DNA JEHWIRS], Ina e S
o I E SMEE, [RIEFRM. TR,

HLE W E AN 1.8V, 4 "pulse"t%4ll 2-3 sec, WrFHR
FIEFATFHAL. I 950ul LB 159k B AT, Hi%
£ 15ml EOET, 28THEF 1h. B 50ul K, ¥RAL
TEHEMNITAERK LB P L, 28<T ¥ H 48h 54k
HTIRE, HM TS AMENPUEZRP 10 ml LB FEFRE,
P53 48h. WE OD fH, HIHME&A (W 1.32) .

2.5 Bulk-Way ¥4k e

B 11 FRRER 84 VI 45ml. tween-20 10ul. H
WAL 12075 #7350 AN 50ml i o B0
BT 15min. FRIEFIRE A 75% L 3 K.
MQ H,0 ¥t 3. 7E 112MS [EfARE 7% LM, &
L47)\FI3L 56 FifpT. EFETFHAFE (unfold) 1
7 HEE4E, UIF FRHRAEEK T GERAEY) R
REK S o FUITFERTHERITKSY, WA
4.5ml {2 4e853% 3, (inoculation medium) 29 1.

EE A ARBPUE R 5ml LB AR 77 3,
28<C HFEAHT A 48h. 20009 B5-CrE ¥ 10min J5# 1
iE, N sml 2 4e53%3E (inoculation medium) &%
Wil 1% 1: 9 HIMRAILL, FEIRIE T AME AR R F
MAIANEEREE (LA IR 4.5ml (= 4ul 772554,
RN 0.5ml BRI , SBHBEMAGEN 10 5. 7
REAJREFRIL Smin, FACRARAT R ESSFRILN 7850 1R A,
FAFHER IR . W W B0
M, GERaifE, BT 25T BEMAAE 2d. FEA
AT UKFE, TEREREHE THFE 3d.

W AMEAR IR AN PR iE R R (iR 25mm
(IEREEFRIL) , AT Frid N5 IR0k, 1 H 46
AN TR FE OREIF R RELE 25T, A
16 h/gh, cal25uE AN TAEEY . & 2-3 JHHE#H—
U k%755 (selection medium) , B &3R5
A SRS BB (shoot) o )R EARHL B3, FEA
B £ 4 IO 25 KBS 97 %5 (shoot elongation medium)
i 9% 4 B Ja i NAEARR 7R 369 (rooting medium) . 4h
TEAAAE R RS Jo e N3 7Rk . & PCR I fE 1€
FH A P B P A5

BT FA R 7R 2 B 7 4

RYLREFE3E (Inoculation Medium)

MS Bk B5 J:Ailis 7= 5 0 3% K%, 0.5 mg/L BA,
W pH £ 5.8,

kR 7R3 (Selection Medium)

MMO BB FREEH I 3% . 4.5 mg/L BA.
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51 S A,

500 mg/L MES, 75 pH & 5.8, FIIA 0.7%EiEH7
KEAHIE 65T J5, HIA 300 mg/L #5397, 25 mg/L
RMFEER . BRI 2 FHERFE Y 25mm  FIRRG R0,

25 K B 95 & ( Shoot Elongation Medium )

(SEM)

MS/B5 FEARE FEE AN 2%JEHE. 0.5 mg/L BA.
0.03 mg/L GA3 . 500 mg/L MES . 150 mg/L
Phloroglucinol. 77 pH % 5.8, FiIA 0.9%5/k
#re KEJEHMA 300 mg/L FF3E7T. 25 mg/L RIPE
B NIREE Ny 25mm VR RS FR I,

AR IR (Root Induction Medium)  (RIM)

1/2 MS/B5 FAR: FREEH I 1% . 0.5 mg/L
IBA Cindolebutyric acid) . 500 mg/L MES, 7% pH
2% 5.8 5NN 0.8%3 k. KEAAE 65T, A
300 mg/L #F3EVT. 25 mg/L RIRER. RFHAE
25mm (R FE TR0,

2.6 DNA $#2EX

DNA $&HU7 7535 T B ARG A AR B T -
F AN ZGFIRC I 2X i+ : 0.6 M NaCl. 100
mM Tris-HCI (pH 7.5) . 40 mM EDTA. 4% sarkosyl

(RAEBE) + 1% SDS. 1fi 5M JRE . 5%y EE 7
LB .

HX 100-150 mg f F & T 1.5 ml safe-lock 250 1
TN 5 KiRESERSG, WEGE R, WHEBEEREAR. 1E
Fim NI 1IX DNA S M, F0 600 pl 2R /5
fli (L1, WIEIRHIES), 14,000 rpm 20> 10 min.
B EiE 450 pl, IO 315 wl RAEEAE-20T UUIE
DNA 20 min, 14,000 rpm &0 5min. ZEEE TR
SR B0 Smin, WIE LB, 38 RUE TR, RN
100 pl 10 mM Tris (pH 8.0) ¥ifi#t DNA VJTE.

# 7 1x DNA $EH 2 R e 77
Table 7 recipe of 1x DNA isolation buffer

1x DNA isolation buffer 10ml

2x stock solution 5

12M JR & 4.17

Ry 05

MQ 7K 0.33

2.7 #ALF ) PCR #:0

PCR UL 1.1.2. T HEAHE &R By Il . AR HL
1g BiekE, m 100ml TBE 229, Tl 1%5EK .
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HIF Bulk-Way #4630 45 H 52 il 5 BBM-GR FALRERE

PCR 7#1/\ loading buffer, J82J)5 5ul E#E. 100V
HPk 25min JE 4 I RAE B A .

3ERE T

3.1 BBM-GR Z&# Az

Ak parc259 5 ¢zn3255 #H1T LR [, #4k K
e, IREBUFRR . 2 bsal BEY), K IHUYH B
8168bp+3797bp (K 1A) . I 5 —FhBR il ¥4 P VI it
stul FHBNESAIE, [FIFEAITU A BL:  10580bp+1385bp

(E 1B o gkl & A I TORL IR B8 V) 4% H e

1 K FF 5 T czn3999 1) J5 Ha vk 45
A: Bsal WH1b45 3, B: Stul WHib4s 3

Figure 1 construct czn3999 isolated from DH5a Restriction
endonuclease digestion

A: Bsal digestion, B: Stul digestion

W IR TR AL N AR AT IR CB8 IR SZ A4l
28T HFHEF ARG, FERUFRIEEY). KA. £ bsal
B V) 5 R B H AR F B 8168bp+3797bp (K 2A) ; H
Flostul B OB UE . [ OBE R BT A B
10574bp+1391bp (B 2B) . ¥& A IE# Bk AR AT
WAl SR EmE. S, SR E czn3999
35S::0mega-BBM-GR #iff, FEAAL NAAT B C58 sz
AYM, AT NSRS .

2 AT B P czn3999 BV HL vk 45 SR
A: Bsal JHAL45 R B: Stul JHALLR
Figure 2 construct czn3999 isolated from agrobacterium C58

Restriction endonuclease digestion A: Bsal digestion, B: Stul
digestion
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3.2 Bulk-Way #4544k,

VAR B AZ GY 5 1) AR A N T B R A (K]
3A) o BEFEIE IR I b dn A L LB R (B
3B) . FHAZEMKEEFREE, @OHLIT RS
3 (K 3C) o« AWM R B R,
A EE N (K 3D) « AFRFIH Bulk-
Way #4bik, Ih3k HiERIMEE 12075 B3 K Pk
22 ko

-

Cc

&l 3 Bulk-Way ¥ 16[f) 3543

A LRI ER GG T B Bk h @ AW B
C ALk E it BES; D Uik 5 iR A bk

Figure 3 obtaining Bulkway transformants

A: petiole after agrobacterium infection; B: forming callus in medium.

C: Shoot development from callus; D some positive transformants
after resistance selection.

3.3 #ALFH PCREE

N HER S e AT, AR A PR R
5, S BBM-GR. NPT2 H B4 1 PCR il
PCR /=% 1%3I ekt ik s, 4R ILE 4.
BBM-GR ] PCR 7=#-y 840bp (& 4A) , PCR FH
FN 75%; NPT2 ] PCR =¥y 540bp (/& 4B) ,
PCR FHM:% N 93.3% . JHIL 5 R DNA [ FH XTI
Peds, BRTE 1. 3. 4 SHEETREA ARG H K
&b Cintegration pattern) , ¢zn3999 T-DNA C.£: & Ih#:
ANH A HEREA T

= -

1758 - v IM 1921031145 B61 7158 M

4 PCR &l czn3999 ¥4k T

A BBM-GR & NeAl ;. B NPT2 Fe Nk 1
Figure 4 czn3999 transformants PCR results

A: BBM-GR had transformed into transformants; B: NPT2 gene
had integrated into transformants.

4 5T

SE HHSRHE S IR T AE A 4 0 4 e M 1) 2R LR e [R]
. P BBM (Baby-boom) HJVENAEYINENG K
AEIFRICEER, & AP2 FIEMEZE —[2]. BBM fE
PG MR IG J2 A2 IR 4 23 a2 ) TAAL 51 YUC3/8
HFERKEAGHER, REEMTHRERXHE T
LAFL/AGLI15 [3Rik[6], i A i Bk 75 5 4t i
ERG & 4. BBM 5 WUSCHEL — 2 Sk 2 e s 3k
R A AR [, 3-5, 7, 9-11, 14]. #j AIRiE, AP2
FWRFE AT BBM it — MK & D, B
BRI MRIRIG A A . B (R O, AR BV G
AR 25 T PR3] R HbFE KA b FE PLT2-GR 84%
& (PLETHORA2-GR) R I H AU L5 R [7]. B1E
ZEEJEAEY e S R T IR 7 B S SO AT R AR R T

RN B B AL M B AT . ASCRIA BP.
LR EME T czn3999 35S::0mega-BnBBM-GR #i {4,
PE R SR Z R R 48 (GR system) 5 F T 11
FIE A 55 . Omega 36 5R-T 5 515 T~ 48 B 4% -5
# TMV; 7E 35S A3 5 MA omega /7%, <35
HALERIE ([15], RARIBNARREE) . KW
FIFHARFFEANSH Bulk-Way BALEAR, mIhiaH
W SE 12075 ¥ RIBH MR AR 22 #k, it — D7
R IR R A5 k K7 BBM 57 & S i O A 6t 1%
DANINNTITW g S
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