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Cloning and Transformation of UFO Gene in Medicago sativa L.
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Abstract: Medicago sativa L. is a perennial legume forage. In order to analyze the function of UFO gene
from Medicago sativa L., we isolated the full-length coding sequence by PCR amplification in alfalfa variety
‘Zhongmu No.1’ . The plant expression vector 3302-3flag-UFO was constructed by DNA recombination
technology, and transgenic alfalfa was obtained with deployment of Agrobacterium tumefaciens ( Smith &
Towns. ) Conn mediated transformation method. The transgenic efficiency of alfalfa was improved by changing
the ratio of hormone concentrations and improving plant expression vector. The type and ratio of hormones have
resulted in a difference on the formation of resistant calli and the degree of vitrification of calli. By taking use of
optimal transformation strategy, a total of 67 resistant calli were generated, while 56 young alfalfa regenerated
plants were obtained. Finally, 17 mature regenerated plants were obtained for seed propagation. Taking together,
this study generated the transgenic plants with UFO over-expression vector, which might provide materials for
further functional study of UFO gene.
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KB, UFO SN FERI R I AL o 2 2 b ik
R, U] UFO B TE L I A6 A B PO 3 8
BIREE R . ufo Z378 R R R/ T A AE R A
AT IR T, X UFO B BT oY £
eI g T AR AR Y D A SR AR T RO B
frad A 561056 , i UFO PR X J (1952 i #F 52 [H)
RERD Lee 250 R B, U S hid B 263k UFO JE
PR IA BE A% 3 B JAE I 1 Bk 24 1 R AU, R B UFO
SRR BB s AL B R, IR BRI I 5 11
KBS, BRSO A
Yl , T s il L& B AR DI R LA S 3,
XTERAEE T Z A ae i BRI, AR B0 UEEAE
HAE Wik UFO 22N, # dERE ) ik 30K 5 %
ANEWETE D, R, TR 2RI 23 MREIEE
T MR A 17 BRI 3% A UFO A, Sy ik — 20
W95 UFO SN % & BT ML AL T 4K
FEA
1 #Rl5R®
1.1 KR

A B A S EE D E 155,
TG T 5 2 UK B 1 — BRI AT R4, DL HERR
TP A B i R 25 57 B8 B AT B
EHA105 f7F At mtboll K24 RS 58 i, KA FF 1R
DH5a t 1 2R ARG A . M TAKARA A A 53
S A TR 2 AR pMD19-T . RNA 482 8t 5 &2 5% 73
Mg, 3302Y-3flag HHY) ik AR AR LI E R R
Ja RAE B ARIR VKA
1.2 HEX5|4git

{#i F Primer Premier 5.0 % i1 5| ¥ X} UFO %
) CDS X #EA7 914, K iz 6t 51 iy 44 1 UFO-F
1 UFO-R, PCR F2£/¥7:95 °C 10 min; 95 °C 30 s,
56 °C 305,72 °C 1 min 10 s, B5E 35 MEFR; 72 °C
5 min; 4 CAKA . 7EME 3302Y-3flag-UFO %: A
Fk HARCE 1) 8933 F2 b 2k B 3302Y-UFO-F #l
3302Y-UFO-R 2 55149, e 2% KA HFF 1 AT B LA
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Table 1 Primers used for genetic transformation

Elk/EA S JF5(5-3")

Name Sequence ( 5'-3")

UFO-F TTCTATTCTATGTGGAGCAACCTAC

UFO-R CCTCTCAAAAACACACCTAAATATC

3302Y-UFO-F GAACACGGGGGACTCTTGACCATGTGGAG
CAACCTACCC

3302Y-UFO-R  TCCTTGTAATCCAGATCTACAAAGAAAATA
GATGAAGAAG

UFO-Tf CCCACTATCCTTCGCAAGACCCT

UFO-Tr CGTATTAAATGTATAATTGCGGGAC

1.3 3302Y-3flag-UFO ¥ RiEFHEHER KT E
#A
TEICI B AT J0 0 5 19 58 46 B 15 AL AR, 57

80~100 5 il o Wi  TC it i -, YR RUAT JBS Js adE
17 R RNA [ FEH K 32 0 RNA #E 17 [ 5 % )
JHl UFO-F 1 UFO-R # 17 CDS X ¥ ¥4, ¥ 3% 5 1)
B pMDI9-T S B 48R 442 B 427 Wl NIk
Z KA BT R A T LB AR 9% 58, kA T
& 5 EAT AR PCR, XS &5 S AEA T I P 45 5 1E
1 19 i 44 b pMD-UFO.,  T1fii Ji5 8 FH] 3302Y-UFO-F F0I
3302Y-UFO-R 2 45| ¥ %} pMD-UFO #4743 ¥ 4™
)5 3302Y-3flag 2R RIS A T4iAL, R
TCEE 4 Je e A B2 A KW FF i DHSo 1,
JIA 1 mL LB 8535 HER Th KR R A 7
50 mol/L RAREE R Y LB A& 73 b fF K P
V&5 AT PRI, i ] UFO-TE Fil UFO-Tr 2 455 | #1%f
PRHUAY B0 7T B B T E AT PCR RGN, 65 T AN 1
HRH I 257 (1) PCR =136 31 A R HEA 70, 4 7
ZEREHAMAAT 4 4 3302Y-3flag-UFO FE 4 #6354
L Do X BRI R AT R4 T BB A U | 8 i
CaCl, VRfhEE " 5 A ] EHA105 A FF Bz A,
A 1 mL YEB K FRIRFE R 4 h ]GR4T 2] 544 50 mol/L
K ARFE 2 M YEB [E /R 17 37 3 v, BRECA VK 5 Al
FH 51 ¥ UFO-Tf Fll UFO-Tr #F 47 18 7% PCR % &, Ht
4 uL PCR F=4iftA T3 e M SR A FL PRSI/ , 2% 3k st
BB EY A R TIT R D0 745 S LA ) PR
IH A TR ARR KA

BIpR [ enhanced Primer @aMV 358][CaMV 358

LB T-DNA repeat

3* FLAG JNOS T

LB T-DNA repeat

B 1 3302Y-3flag-UFO ¥R IEH M
Fig.1 Diagram of 3302Y-3flag-UFO plant expression vector
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WD P 5 R A G U AR AT R7E & A 50 mol/L
R IR A8 % v R 2R Ak, B BT VR PR
100 mL YEB 3552 W th i AT 35 5%, L& 1R 4y, 145
TEHAEEEY 2 5 om & FFR T HT Lot 7 i I
LR HEATHURE ¥ B W Sl 78 50% AR AN
PEAT KB, 20 min J5 780G TAES Th R JCHE K vhik
5~10 ¥R, 5 B 2 50 mL 2.0 % 1, 600 r/min
B0 20 min, 205 F_ IS B Ms-COLQ H55%
WA B LA I 548 AR FT 1R 58 401 S, AR T
OD AL T 0.4~0.6 Z [BIFFXF i F AR Y. Kt R
YIS A SE A A W TR R AR LD K EREIA

R2 BERNIRENERELS

EZS 3 min J5  BEHEIEE TIRERER T 2 he 4%
CRYL A T Ms-CO HE358Lr, 24 CHbLHs s
3d. HHEFREE RS HSL KB (200 mg/L ) ¥ it
J HEAT R, TS S A Ms-YD 85 35 3k R 5 55 (OB
16 b/ ML IK5 8 h, IR J¥ 24 °C, & IR FF 40 Lux ), 6 J&
J& P E R A 2 R 2 Ms-SY Ri g3k JF R4
AN 1~2 em K/NRGA ST A 275557
(LI 16 b/ JE/G 8 h,ELE 24 °C,EHEIRE 60 Lux ).
AZERE SR 2 A AR B YT E R L 2558 & Ms-SG
KRR P T A AR AR, FRAMERIRE KT 2 em
I, W S0 VTG DI AR T # 22 K bl i o
i ALFE AL R T FH A SR 8 0 DL 2.

Table 2 A variety of culture medium in genetic transformation experiment

WFRFEAATR FrFR R LSy

Culture medium Different medium formula

Ms-COLQ 4.43 g MS+30 g/L JiEHE +5 mg/L 2, 4-D+1 mg/L KT, pH=5.8

Ms-CO 4.43 g MS+30 g/L EEWE +5 mg/L 2, 4-D+1 mg/L KT+4 o/L F¥IEEN , pH=5.8

Ms-YD 4.43 g MS+30 g/L FEWE +5 mg/L 2, 4-D+0.5 mg/L KT+3 mg/L B4R +700 mg/L Sk +4 /L HIPIEER: , pH=5.8
Ms-SY 4.43 g MS+30 g/L EEWE +7 o/L Biil§ +2 mg/L #4%JRE +500mg/L Sk, pH=5.8

Ms-SG 2.22 g MS+15 o/L b +8 o/L BifiE +2 mg/L HUELHE +350mg/L Skffl, pH=5.8

1.5 FREEERED

FREE IR AE 1 2 N A G BUKR A 1y 2%
FEE B R, Gl 4T CTAB 3" R BUE [F 4H DNA,
& Fl UFO-Tf Ml UFO-Tr 5| ¥ X #% 3 PR A i F 47
PCR %% . #EHUPCR 7= 4 4 uL #5717 B i b 5 e
LUK, DA 3G L Y 55T IE B 5 R PCR 774
2% B 5T R A P 2 w1 T, R 4G SR
WAy FE X5, B 45 2R TE 1 P AR AR Br 12 ok % JE (A
FEAR

2 ZEREHSWH

2.1 #EYFRIEREEE

UFO 3K BE 210 1800 by, FE it Ha, Tk ) 45
R, P8 Y S B — HLIE M, A B IE
(1 2), X RIHFF R ZE PCR P 5448, Pk
1) 10 N RIBFH E R EE DA 6 MEEREY 1 S
H B AR TR Y B (3 )

B AT 5 A 50 W R AT TR AT B B AR R
FL VK ARSI, 1 Bl A UFO JE DR 1) T VR RE % 3 14
T DNA Z5iii . R B RAA 6 MR E
WINEE N UFO FE K (- 4), $&4 H R
KA W 5 PCR YA T I0 7, 571 LbxT 26 B
3302Y-3flag-UFO #2431k 24K © 28 i 2D % A 5
PRATFH o

2000 bp
1800 bp

M: DNA marker DL2000 Plus Il , the same as below
E 2 PCR¥ 1% UFO EFEREK
Fig.2 PCR amplification of full-length UFO gene

1~10: 3302y-3flag-UFO
B3 UFo ER®KXFITEMNER PCR &N
Fig.3 Colony PCR detection of UFO gene in E. coli

1~9: 3302y-3flag-UFO
B4 UFO ERFHRFE PCR &
Fig.4 Colony PCR detection of UFO gene in Agrobacterium
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W AT RAZ YL I (0 578 2 Ms-YD #5375
W HEAT A AU T (T 5 ). 6 SR A K LA R
B DT B 67 A A Ms-SY 75 2 4 7 S
K38 2 A A e IR AR v KR i A0 4L SR o
1~2 cm, 40 28 Kbt 5 @A A L5 8, S ARG

7 R 4 T LA Ml 1 97 A, DA 0553 A
DRt R FEAIEO (18] 6 ), IR B IR P s 5 28
56 BREALEAE . B A s O A AU =

Ms-SG £ = TIAEMRE #. R KT 2 em
i KA Rk 2 0 L ik TR R, 2 A H RS
23 MREILE TE AR (S ),

A: TE Ms-CO B e 38595 3 d AYSMENK; B: 15 Ms-YD iRl 9% 5 J8 5 i AME A
C: 75 Ms-SY 35 FRIEH SR 1 NS RBUIEEALLZT; D: 76 Ms-SY BiFRAE A 275055 2 T It
E: 7E Ms-SG #5773 LR IR 1 AN BN Fe 7R 2R K 2 T R RE R A bk

A': The transformed explants were co-cultured on Ms-CO for 3 days, B: The explants were cultured in Ms-YD for 5 weeks,

C: The resistant callus after 1 month growth in Ms-SY medium, D: The resistant callus in Ms-SY sprout culture for 2 months,

E: The callus were rooted in Ms-SG for a months, F: Transgenic plants growing in soil for 2 months

5 UFO #=EELIERRE

Fig.5 Graphical representation of UFO genetic transformation

A: HAERT 2 em WALV EZERE DL, B: RN 1 om 4 MR 2V ZEA5 0
A': Callus sprouting with diameter larger than 2 cm, B: Callus sprouting with diameter about 1 cm

6

HERERKELER

Fig.6 Vitrification of transgenic plants
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g 4 5 6O 7 8 9 10

11 12 13 14 15 16 17 18 19 20 21 22 23

WT: BFA 5 1~23: B PR
WT: Wild type, 1-23: Transgenic plants
B 7 UFo ER#HERE PCR &
Fig.7 PCR detection of UFO transgenic plants

B8 UFO#EFEEKRSFERERIRE

Fig.8 Graphical representation of UFO transgenic plants in relative to wild type
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FBR B PAS . IR 3540 7 I pBLI21 Al 4 %
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