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Establishment of genetic transformation system for
‘Huasong 66’
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3. Inner Mongolia Tiansong Modern Agriculture Co. , Ltd. , Hohhot 010010, China)

Abstract In order to explore the optimal genetic transformation system for potatoes, the genetic
transformation system of purple potato ‘Huasong 66’ , using stem segments of plantlets in vitro as explants.
Plant silencing vector plasmid pBWA (V) KS-miR8019 was used to investigate the effects of different pre-
culture times, plant hormones and their ratios, selection concentrations, and antibiotics using
Agrobacterium tumefaciens transformation method. The results indicate that: 1) The pre-culture time of
stem segments was 2 d, and the callus induction ratewas the highest. 2) The optimum callus induction
medium was MS+2.0 mg/L 6-BA+1.0 mg/L 2, 4-D and the ratio of callus induction reached 96.7%. The
optimum callus differentiation medium was MS +4.0 mg/L 6-BA+0.1 mg/L NAA+1.0 mg/L GA;. 3) The
optimum screening pressure for plants regeneration and rooting was 75 mg/L Kan. 4) The optimum

concentration of agent for Agrobacterium bacteriostatic inhibition was 300 mg/L timentin, and the timentin
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was needed in callus induction, differentiation and rooting. In conclusion, the genetic transformation

system of ‘Huasong 66° was preliminarily established through studying the factors at each stage of

Agrobacterium-mediated genetic transformation, which would provide the certain basis for the development

of potato molecular breeding.
Keywords

system

B4 B (Solanum tuberosum L.) & £ & W8
FEMBEE LAY, P E S EHRNEREY . W
E BRI N LN TR N S AN S 'Y - P NN
SRR —EBRE LT SRS, LR
oA GG E IR B, RE RS
E RO SR R RS SR EE R
RFEAEGENEREARMIEHE TREE AR,
R SR E W NE S DO R B L 7= =S
AHEEEZ L,

I A4 SRR 5 Ay [ U D A A4, K 22 R I 2 A
He AL W7 AT H b, 78 2% 58 8 AL i R o Bl
S0, 4 SRR CE RN R IR S AR K R R 1
T, SR B R AR R Y R R B A AR R A AR L
PR SRR R TR
T AR S LB AR I [N A A4, BT LASE 1] 401
Bk, E A E Y2

BB A E A R R E NNk —, B
ek ™, 8 ) 2 W H TR R (Oryza sativa)™ (K
& (Glycine max)'™" [ /NFE (Triticum aestivum)™ | Dy
BB (Solanum tuberosum 1. )Y 1% 0 W AR HE A
S35 R RPP13 S Aty s 2070,
i 2o AR A AT T LBA4404 195, 4% AINHX 1 3E
FADRE HRE2 S REN P FHRTE
I 51 a8 L Ak kL F 35s-SIMKK1-pART27-
RNAIZ R G A D44 2 Desiree” J1, 15 8] 7 ¥R UTER 1Y
PHPE B 5 S LR AR . RFF TR S 0 B85 5
5 it Ak 32 45 Bl B 20 5 ) TR R TR VR R Ak
RGNS EE & VAR (1B S i TR 3 b
)AL S R Y 8 L AR R R L R
S AN [ % 25 R Y 3t 1% e A R OB 6k ST
SR 3 AR 3037 IR 6 CE 16
AR HRR AR 664 Jm T R B S B, bR R
B KGR R R R OP IR A, B E N A,
BOFENETR. EOLRE LN66S Bl
AR R E I RO DA E RN T A
BEWMEN., RN TREEMPEOSEEWLRE

purple potato; Huasong 66; Agrobacterium-mediated transformation; genetic transformation

WAl I R G WA o ASBIFSE LASE (5 1 4% 25 AR T 66
R BEFERE R 38 A g A B A AR e A R Y
HMAE A B R W 803K A T R Y o 2 R v B L
FEHEAT IR E ,  Sr 55 (0 Eh % 2 AR 66 5 R AT T A
R B AL R AL S AR AR LU N T R (8 B 4%
Y E I AR B

1 MREFE

1.1 e
1.1.1 A4

DL B 66 5 1 0 T 4 B B O A k. 4]
B eh N 52 AR A RO B A R A B A TR
AT BRI AT
1.1.2  RATH B AR Ao A4 00 B Bk

AT R 28R MR AR AT T (Agrobacterium
tumefaciens) , WA GV3101, RATH & AP0
AN pBWA(VIKS-miR8019, #AK i 47t #: S
BEMED, HAREARAF . WuE Rk,
miR8019Z 5K G LR B H RAEW G .

000L_=~

L//

/
2 / /
W
< /
o Y,
()\‘\’0)6 a 7 /

y

pBWA(V)KS-miR8019
8597 bp

(Pasue
V 355 promote’

Cam

<

F M13 fwd
Z L
|[RB T-DNA repeat|

E1 pBWA(V)KS-miR8019 i
Fig. 1 pBWA(V)KS-miR8019 vector



%1 AN EE PR

66 5 " it 4 7 Al 1 R A A 57 23
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1.2.1 BAEARGHTEH

BYICHE A 1A M2E 16 TG B B0 3 1 4% 4 ¢ AR 0 66
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HU 50 pl & A7 A8 W) Ul 3R 44k pBWA (V) KS-
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B R 3k B AT o MR 2R, 28 CHE 53R 2 d. BRECAR
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JE R R 16 h/8 h(J R/ BRI | T8 75 i 0] 15
J0.1.2.3M14d,
1.2.4 SRR 2 e Fo 355
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B, 28 °CL 220 % /min ¥ 3% 32 4 10 min. & 4
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2d.

F1 EXEFE
Table 1 Minimal medium

B o 4t B 9% 56 oy -

Medium Medium composition P
LB & 4 10 g/L AL +10 /L JRE 1R +5 g/ L B¢ B 2 U +-15 -
Solid LB o/L B g '
LB W {4 - A
Liouid 1B 10 /L &AL +10 g/L IR F R +5 g /L BERESE B 7.4
~1qui D
1/2 MS #if

o * 2.37 g/L MS ¥32K + 30 g/L M 5.8

1/2 Liquid MS
MS [ {4 MS T U R (WL T o Ea REYRE AR g
Solid MS 2D ”
il 4 5%
o MS F #5221, 0 mg/L 6-BA+0.1 mg/L 2,4-D 5.8
Pre-culture
R 5 MS TR FEE+1.0 mg/L 6-BA+0.1 mg/L 2,4-D+ -
Co-culture 100 pmol AS -

1.2.5 ®HFFRAA0 ML

PR IR 2 d 2B RS B AL A2 A3 FI 15
FRFEDPCRD BRI AL HE R FREEIANZE
BEOIOWESE . KSR ILE T 25 °C, 0658 1 500 Ix,
JEHR/RIE (16 h/8 W&/ N AT 5% LA G St @
Bt ZUE BOR o @40 4 U8 5% = CA i 4 208 i
B/ AMEAR S B0 X< 100% .
1.2.6 b3z riteyinik

¥ bR AT B0 B A 2 28 1 o A i 4 B
Bl. B2 bR (E 2) 4B E G i@ 45
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IR 2 dMZEBRE TR A AP RE
KWW AL i s R b BUAERMFIE N
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Table 2 Callus induction and differentiation medium

B 7% 5 Medium

.43 Composition

Al MS T # B J 2 42,0 mg/L 6-BA+0.5 mg/L 2,4-D-+0.4 KT

A2 MS T H XK 37 26 42,0 mg/L 6-BA+1.0 mg/L 2,4-D'*/

A3 MS T # R H F3E+2.0 mg/L 6-BA+0.5 mg/L NAA+0.5 mg/L GA,
B1 MS Tkt 5 35 3 +4. 0 mg/L 6-BA+0.1 mg/L NAA+1.0 mg/L GA,'*
B2 MS FH# R FEH+1.0 mg/L 6-BA+1.0 mg/L GA;+1.0 mg/L ZT'*

WAL A2 A3 @5 S5 3545 B1.B2 I fh s R 4k .

Note: A1, A2 and A3 are callus induction mediun; B1 and B2 are differentiation medium.

TMT), #4351 5 100, 200 #1 300 mg/L. 4 2H izt
BRI ZEBBUCN O /R SR AR EE . KR FRILE
T 20 15 1) B 5E JE 1 500 Ix, 6 25 °C, 0% IR A o8
16 h/8 hOG IR /MW T #1715 9%, 15 d G e i Wi 42
TS B
1.2.8 FREFAREERETFEG ARG H A
YU R T A AR Y Rl R OIB A R (Kan) ¥
BE K EFAER S A M SR EEBEAIT A0,
50.75 #1100 mg/L Kan /) MS K5 37 S h b 4715 97, 4
JJG g R %
1.2.9 #ARLAZMEMANER
it B R AR AE AL R 28 B A AF 4 2 TR 41 DNA 42
WO & (DP305) 4 HCH 2B B K AR 1 66 55 * 21 Bk
WM DNA. A pBWA(V)IKS-miR8019 i 2 # k. 4¢
FE T 18 T VRA B PR X R, AR 85 66 45 BT AR R Sh [
XF R, ddH,O A28 (X IE . PCR R AY 45 5 51 4
J& 355eq: 5 -TTCATTTGGAGAGAACACGGGG

GA TTCAATC-3" . #"#4K % Jy: PCR Mix 10 pL .
DNA 1 pL. B R #5194 1 pL . ddH.O 7 pL,
F2 N R SR TS PE 95 °C 5 min; 28 1 94 °C 30 s, 1B k
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Fig. 2 Preculture of potato stem
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Fig. 3 Induction of stem segments of ‘Huasong 66 on different callus media

R3 ARBEFEXDGAHARAR KA

Table 3 The effect of different media on callus formation

s HE AR Ak HME AL i R/ % A H LU &
Callus medium  Explants number Callus number Induction rate Callus morphology
T LU\ — i TT BRI R 00 Ak, SR AT 5 (0 J00RE , A7 28 25 By
Al 90 65 72.2

KITR oy Ao @i, @O H R B8, W H UL %678

T 05 LN W T 8RR 00 Ak, SR TAT 5 0RE, il £ A
WL, HON G T L

T A SN — 3 TT 36 B2 R 20 Ak, 32 T AT 5% (0 0K, A7 4B 25 Be
KRITW oy Ao @i, @O A B & D, Wr H UL S 7%

A2 90 87 96.7

A3 90 54 60.0

LA AN o I L N V7 S 1 A o A v (CeD B}, ¥ K 100, 200 5 300 mg/L #B JC ¥ 0
98.9% ;B2 b s g H b A A AR IR R A AE K, TCEE R A R Y B 1 Al
84.4% 41, MAE R 100 Al 200 mg/L 4 7T (TMT)
B, T % A A5 Ml B0 o) A AT TR Y A R HL IR A b 4
BT g% s MR R TT Mk B2 R 300 mg/L B, AT LA
A0 Ml A0 ) A AT TR B AR K, BT R A R AR O R 4
8, HI, ¥k 300 mg/L #4267 AT LLA 5K
M .
2.5 AAFHEERENBEHERNEZMN
&6 AT AL, 2 R IR A &R (Kan) (9 4k B2y 0 Al
50 mg/L B}, B 28 b ¥l EE AR K el DLAE
o 75 mg/L Kan B, D58 S5AH bR A T 75 AR AR
JEFRI Al B YRR R AR E O 100 mg/L B,
E4 66 B DR BEIIEAM TR T FI, Y RIRE R

Fig. 4 Regenerated seedlings of ‘Huasong 66’ F T D 75 mg /L R e A B P2 1 I A AR T
FETZ, e AR B PR AR 1 B AT — E BB AT DLIE R B9 AR
2.4 MIEENFERRENHEE Ko Frih, 75 mg/L BRI % R AT ARy #1248 AR AR

iP5 AT R, Yk TR IR R A Sk R TR
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Fig. 5 Growth status of potato stem under different

(f) 300 mg/L Timentin

concentrations of Cefotaxime and Timentin

(©) 75 mg/L d) 100 mg/L
Eo6 ARREFHEXRLENBEHERNBER
Fig. 6 Rooting of regenerated seedlings treated with different

concentrations of Kan
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LB et 2 d I TRG 3R VA2 B LA
it MBS @ HE ik &4 75 mg/L
Kan P EMRBE IR 34 K B 2] T S bk #4066 45 11
pBWA (V)KS-miR8019 #% J& [H - 4= f #k . X F- 4=
Fi bR AT PCR AN , PCR KGN 6P ,1.2.5.6.7.8
PRR B 5 B bR 2545 234 bp W) & (B 7)53 419
PRR Y3 550 BRSO, AT RE A B BH % 51T WT .CK
¥y 5, BHPE % A6 58 7500, pBWA (V) KS-
miR8019 % KL A bk & 5 * A2 66 5 " W AE BUAH L, 7%
LMK RZE Nk fo  WF A BRI ZE O 2 (0 . miR8019 %
AR, B B B A AR Th AL T R I AE YA R B
THNECE) i — 2D BB pBWA (V)KS-miR8019
TN 3] AR 25 66 5 Rk P

bp M 1 2 3 4 5 6 7 8 P CKWT

234 bp

M, D2000 DNA Marker; 1~8, ¥ 3t [5 Th 2 S5 bk 5 WT, B xT
HECHY A L) 5 CK, 28 [0 BE (AdHLO) 5 P, BH X B Cob pBWA (V)
KS-miR8019) .

M, D2000 DNA Marker; 1-8, transgenic potato lines;
WT, negative control (wild type) ; CK, blank control
(ddH,0) ; P, positive control (plasmid pBWA (V)
KS-miR8019).

E7 #HEFRSRE/RRHPCRIED
Fig. 7 PCR detection of transgenic potato lines

(a) (®)
8 3 pBWA(V)KS-miRSO19EFH Mk (a) 5 ‘4
1665 FFAR (b)EIK LR
Fig. 8 Comparison between transformed plant pBWA
(V) KS-miR8019 (a) and wild-type plant of ‘Huasong
66°(b)
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259617 . R TR AN 1R 2H RS I 8 S ) 38 A% AR AL
HRA — 2 W5, 25 B AR R M R B A ROR B
JIT LAAS IR 56 DL R0 66 5 T B 1 TG 2 25 B R Ak
A, HEAT AT TR IR Y B Ak

AN AR 28 35 T8S 5% I 1T LA 41 i 4 24, B AR
VE -SSR E S IINITE S = SR i i f R
AR i e AT ] R AR R O kB AL
AR AR A A AT SR 2d, B E
‘Desiree’ B IR & AL IR R b LIZE B AME K, TIEE
I 2 dJa AL S Ak R de i . R, AR AR B 9
Xt AL AR — . A
IR R R BT OM 1 d iy DAL 5 M
F AL 48 A O B 5 AR X I A A1 405 TG 97 2 d
(9 25 Be AT DL AE WO i@ 1 4 Wik 3 3.4 d (1)
EBR B A R R S Vs YR R, e fE
FikE FREF R 2 do

40 o 24 R R K R RS R BE X o S
HLUE LM AR A A R K m Y DR R
A RS W A T 0 SR BRI T MSH
2.0 mg/L 6-BA +0.2 mg/L NAA +0.3 mg/L 2,
4-D, i HEE SR N 98. 57 % . el A i L

b B 55 3% 58 MSH+3.0 mg/L 6-BA+1.5 mg/L
IAA+1.0mg/L ZT™ RV HHEIT HE
55 HELIS EAGAGALSE R RELY N
MS+2.0 mg/L 6-BA=+0.5 mg/L 2,4-D+0. 4 mg/L
KT, 805 S KB 100%™ 2 65 S A
WA LA S R FR R T S MS 2.0 mg/L 6-
BA-+0.5 mg/L 2,4-D +0.4 mg/L KT, #1 {; 41
U SR N 86. 7%, B Favorita’ 25 BE
A7 K % MS+1.0 mg/L TAA-+0.2 mg/L
GA,;+0.5mg/L 6-BA 430l 537 2.4.6 dJ5 , 4%
AN TR e BE 6-BA+ZTR B ZFiE B 37 42 |, 4
ALLL100% p2 A gl 8 B 115 2K B @
Vi G5 9% % 9 MS+7.5 mg/L GA,+2.5 mg/L
6-BA+0.5 mg/L 2, 4-D, fix fii 44 41 % 5 K ik
98.72% , A KRS B hF 15 3 2 oA Y B AR S FR 3
MS+0. 25 mg/L. NAA-+0. 1 mg/L. TAA+3.0 mg/L
KT, NEHiHFHE N 95.83% , /-4 i o2 &
B SR I 1 2 B AR A R A S SR A
B MS+2.0 mg/L. 6-BA+0.5 mg/I. NAA+
0.5 mg/L GA, il MS+2.0 mg/L ZT + 0.1 mg/L
NAA+0.5mg/L GA,, i3 Al i85 100%; * &
e AN RS R IR A4 5 MS+2. 0 mg/L
7ZT40.1mg/L NAA+5.0 mg/L GA,, % 5%/ 5
R 52,3856 Jr BB AE" B oY 3R B AL 0 5 B o
B, 2,4-D S EE L NAARZ  TAA A%
e 35 3 b 6BA+NAA H 6BA+GA, B HF
FH oA . AR SR Y BN 66 5 @A T
B AR 57 O MS ok U8 R 2 +2.0 mg/L 6-
BA+1.0mg/L 2,4-D, FefEor b3 I 5 MS 183
X B3R +4.0 mg/L 6-BA+0.1 mg/L. NAA+
1.0 mg/L GAyo 3 B W Pi A 2 28 vk B2 ml A 2%
o] e 3 5 5 A TR 3 B S G, PR IE e fb AR B O
A o R AT TR A U0 S 50 R B R DR AR R
FWERZWT . KE R AR R R DR
rh I FH S5 22 1 A R R 0 e S O I 5 R ] Sk A B
A SO B RN 150 mg/ L, ¥4k e TR ST K
B 200 mg/L M4 57T, BEBE A BUM M R AT 18 . R AE
IR A5 9 e AR S VT B I B RO LSk 6 R 3R A
PERCR AT, 200 mg/L 19 45 3E 7T 0] LU R0 i 4R FF
PRI, A 2 6, 3R W AR 56 7T 1 41 R AR L Sk A0 B 2R 1
B B8R 4, 300 mg/L 1 RE 35 TT AT RLAT 00 i A
FFTA o
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RIFFEN SR ERO A ERLLEKRC R
FEB R, I HAE SR T & Fh b s 2 1 0
Fil o AR X T A [ i DR Y S % 5 3t A% e AR 28 R AT
FAEAR R 22 5 o A [A) 5 [N 20 25 % 25 6 1% 5 AL 1A
PR Z I i S AR AL

4 &

AN B 2 X 58 (5 T 4 B SR AR 6645 8L
PR 2 A BT B SE A DR 2 T 404, L SR 2R B
SHAMEM TR RN 2 d; fad AME IR BT 41 40 S Y
R RIEE T7 J - MS TRy U5 37 3 +2. 0 mg/L 6-BA+
1.0mg/L 2,4-D+ 300 mg/L 453577 + 75 mg/L KR %
. RGOS MBI IR  MS TRy i SRt
+4.0 mg/L 6-BA+0.1 mg/L. NAA+1.0 mg/L
GA;+300 mg/LAFEIT+75 mg/L RINE R ; D E
HEL66 5 B AR R T5 0. BB ESIIE S
K L AR 665 B LR AL IAR &
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