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Material and methods

Plant culture  
Micro-cuttings of 717-1B4 were initially cultured on hormone-free ½ MS medium (Murashige T, Skoog F 1962)  and 353-38 cuttings were propagated on ½ MS with 0.1mg/L IBA. Shoot cultures were maintained on this medium and grown at 25 °C under a 16-h photoperiod.  Light was provided by fluorescent tubes (TL70, F25T8/TL735, Philips) at a photon flux density of 45µEm-2s-1.  Forty- to 50-d-old, in vitro-grown poplar plantlets served as explant sources for this study. 

Media

All media were autoclaved at 120 °C for 20 min. Vitamins, growth regulators, and antibiotics were filter-sterilized and added to the media after autoclaving.  All media were adjusted to a pH of between 5.6 and 5.8 before autoclaving except LB and IM (MS induction medium for Agrobacterium), which were adjusted to pH 7.0 and 5.0, respectively.  

Plant transformation procedure
1. Agrobacterium cells carrying a binary vector are grown for 24 h in Luria-Bertaini (LB) media supplement with the appropriate antibiotics on an orbital shaker at 28 ºC and 250 rpm. 
2. The cells are pelletted by centrifugation at 4000 rpm (1,992 RCF) for 30 min and then re-suspended in an Agrobacterium MS-IM containing 200 ul AS at an OD600nm of 0.5-0.8. 
3. Inter-nodal stem segments (3-4 mm in length) and leaf discs (4 mm in diameter) are wounded with multiple fine cuts and inoculated by swirling in an Agrobacterium suspension for 1 h. 
4. The inoculated explants are co-cultivated on calli induction medium (CIM) MS + NAA 10 (M + 2ip 5(M at 22 ºC in darkness for 2 days. 
5. Explants are washed four times in sterile, deionized RO water and once with wash solution containing VC + 100ul of sterile Cefo and 100ul Timentin.

6. Explants are then cultured in the dark on CIM containing 50 mg/L Kanamycin or 10 mg/L Hygromycin and 200 mg/L Timentin and 250mg/L Cefo (CIM+K+TC, CIM+H+TC) for selection of transformed calli. 
7. After 3 weeks explants are cultured on shoot selection medium MS + TDZ 0.2(M with 100 mg/L Kanamycin and 200 mg/L Timentin + 250mg/L Cefo (2SIM+K+TC, CIM+H+TC) for 2-3 months and sub-cultured every 3-4 weeks. 
8. The explants with multiple shoots are transferred onto MS + BAP 0.1 μM containing 100 mg/L Kanamycin and 200 mg/L Timentin + 250mg/L Cefo (SB0.1+K+TC) for shoot elongation. 
9. Regenerated shoots are further screened for Kanamycin resistance by rooting on ½-strength MS medium supplemented with 0.5 µM indole-3-butyric acid (IBA), 25 mg/L Kanamycin, and 100 mg/L Timentin +100 Cefo mg/L. 
10. After approximately 30 d, the elongated, rooted shoots are micro-propagated on the same medium.
LB Medium

Compound

       Amt per 1/2 Liter
         
       Amt per 1 Liter    
           Amt per 2 Liter
NaCl




2.5 g


  5.0 g


10 g

Yeast Extract



4.0 g


  8.0 g


16 g

Bacto-tryptone



8.0 g


16.0 g


32 g

________________________________________________________________________

Bring to volume


500 ml



1000 ml

2000 ml

pH 7.0

NOTE: Calibrate pH meter using calibration buffers of pH 7 and pH 10

__________________________________________________________________________________

Dispense 50 ml of medium into 125 ml flasks

Some flasks with 100 ml may also be needed

Cover each flask with foil

Use autoclave indicator tape

Label each flask with yellow tape & indicate LB

Write the date in top left corner

Autoclave 

FV Vitamins

(100x Stock Solution)

Compound





    Amt per 500 ml



Nicotinic Acid (FW 123.1)




0.05 g

Pyridoxine HCL (FW 205.6)




0.05 g

Calcium pantothenate (FW 238.3)



0.05 g


(D-panothenic acid – hemicalcium salt)

Thiamine HCL (FW 337.27)




0.05 g

L-cysteine (FW 175.6)




0.05 g


(hydrochloride / monohydrate)

Biotin
(10 mg/ 100 ml Stock solution)


5 ml

__________________________________________________________________________________

Bring to volume





500 ml




__________________________________________________________________________________

Aliquot 20 ml (measured) to 50 ml plastic centrifuge tubes

Use good, clear tubes and orange lids with FV written clearly on top

Store in freezer

Stock Solutions for Vitamin Stocks

Biotin
(10 mg / 100 ml)
Biotin is stored in desiccators in fridge

To make stock solution:

0.010 g Biotin into a 100 ml volumetric flask






Add about 50 ml ddH2O and swirl






Put in water bath until fully dissolved






Bring to volume






Aliquot to 50 ml centrifuge tubes






Label: Biotin stock solution (10 mg/100 ml)

MS Induction Medium

(Liquid co-culture with agrobacterium)

Compound




    Amt per 1 Liter

Amt per 2 Liters
MES






0.25 g



0.50 g

Myo-inositol





0.10 g



0.20 g

MS Basal Salts (Sigma M5524)


2.15 g



4.30 g


(1/2 strength)

L-glutamine





0.20 g



0.40 g

FV Vitamins





10 ml



20 ml

D(+)-galactose




 1.80 g



3.60 g

__________________________________________________________________________________

Bring to volume




1000 ml


2000 ml

pH 5.0

__________________________________________________________________________________

Aliquot 100 ml into 250 ml flasks – measure with graduated cylinder

Cover each flask with foil

Put a small piece of autoclave tape on each cover

Label flasks with date and MS-Ind using colored tape

Autoclave flasks

Wash Solution

Compound




    Amt per Liter

Amt per 2 Liters
MS Basal Salts (Sigma M5524)


2.15 g



4.30 g


(1/2 strength)

FV Vitamins





10 ml



20 ml

Thiamine (10 mg/ml stock solution)


  4 ml



  8 ml

NAA (10 mM stock solution)



  1 ml



  2 ml

2ip (5 mM stock solution)



  1 ml



  2 ml

BAP (0.5 mg/ml stock solution)


  22.5 l


  45.0 l

__________________________________________________________________________________

Bring to volume




1000 ml


2000 ml

pH 5.8
_________________________________________________________________________________

Place in 1 liter autoclavable media bottles

Autoclave

Allow to cool

Refrigerate

Add 2 ml of Vitamin C (125 mg/ml) per Liter when ready to begin using

6SIM Medium

(Basal medium for CIM, CIM-K-TC or CIM-H-TC, 2SIM-K-TC or 2SIM-H-TC, and SB0.1-K-TC or SB0.1-H-TC)

Compound

     Amt per 1 Liter

Amt per 2 Liters

Amt per 3 Liters
MES



  0.25 g

  
 0.50 g



0.75 g

Myo-inositol


  0.10 g

  
 0.20 g



0.30 g

MS Salts (Gibco)

  4.30 g

  
 8.60 g



12.90 g

Sucrose


  30.0 g


 60.0 g



90.0 g

_________________________________________________________________________________

Bring to volume

1000 ml


2000 ml


3000 ml

pH 5.8

_________________________________________________________________________________

500 ml medium in 1 L flask:
500 ml x 2


500 ml x 4


500 ml x 6

_________________________________________________________________________________

Phytagar


1.5 g / 500ml

Phytagel


1.0 g / 500ml

________________________________________________________________________________

Place Magnetic stir bar in each flask

Autoclave

Cool

Filter sterilized additives:


20ml FV Vitamins + 0.4gram glutamine

Hormones

Antibiotics

Pour 30 thin plates per 500 ml (CIM, CIM-K-TC or CIM-H-TC, 2SIM-K-TC or 2SIM-H-TC) or 24 thick plates per 500 ml (SB0.1-K-TC or SB0.1-H-TC) 

Additives for 6SIM

CIM (per 500 ml)





CIM-H-TC (per 500 ml)
FV vitamins + glutamine*
5.0 ml



FV vitamins + glutamine*
5.0 ml

NAA (10 mM)


500 l



NAA (10 mM)


500 l

2ip (5 mM)


500 l



2ip (5 mM)


500 l









Hygr (ab)


0.25 ml









Tim (ab)


1.0 ml









Cefotaxime


1.0 ml

2SIM-H-TC (per 500 ml)




SB0.1-H-TC  (per 500 ml)
FV vitamins + glutamine*
5.0 ml



FV vitamins + glutamine*
5.0 ml

TDZ



200 l



BAP (0.5 mg/ml)

22.5 l

Hygr (ab)


0.5 ml



Hygr (ab)


0.5 ml

Tim (ab)


1.0 ml



Tim (ab)


1.0 ml

Cefotaxime


1.0 ml



Cefotaxime


1.0 ml

*Add glutamine to vitamins after they are thawed; may require warming in water bath to go into solution. Use 0.4 g glutamine / 20 ml FV vitamins.

Pour to plates:

30 thin plates per 500 ml (CIM, CIM-K-TC or CIM-H-TC, 2SIM-K-TC or 2SIM-H-TC) 

24 thick plates per 500 ml (SB0.1-K-TC or SB0.1-H-TC) 

Additives for 6SIM

CIM (per 500 ml)





CIM-K-TC (per 500 ml)
FV vitamins + glutamine*
5.0 ml



FV vitamins + glutamine*
5.0 ml

NAA (10 mM)


500 l



NAA (10 mM)


500 l

2ip (5 mM)


500 l



2ip (5 mM)


500 l









Kan (ab)


1.0 ml









Tim (ab)


1.0 ml









Cefotaxime


1.0 ml
2SIM-K-TC (per 500 ml)




SB0.1-K-TC  (per 500 ml)
FV vitamins + glutamine*
5.0 ml



FV vitamins + glutamine*
5.0 ml

TDZ



200 l



BAP (0.5 mg/ml)

22.5 l

Kan (ab)


2.0 ml



Kan (ab)


2.0 ml

Tim (ab)


1.0 ml



Tim (ab)


1.0 ml

Cefotaxime


1.0 ml



Cefotaxime


1.0 ml
*Add glutamine to vitamins after they are thawed; may require warming in water bath to go into solution. Use 0.4 g glutamine / 20 ml FV vitamins.

Pour to plates:

30 thin plates per 500 ml (CIM, CIM-K-T, 2SIM-K-T) 

24 thick plates per 500 ml (SB0.1-K-T) 

Green Medium

(Propagation medium for 353)

Compound




    Amt per 1 Liter

Amt per 2 Liters
MES






0.25 g



0.50 g

Myo-inositol





0.10 g



0.20 g

MS Basal Salts (Sigma M5524)


2.15 g



4.30 g


(1/2 strength MS)

L-glutamine





0.20 g



0.40 g

FV Vitamins





10 ml



20 ml

IBA (1 mg/ml stock)




100 l



200 l

Sucrose





 20 g



40 g

__________________________________________________________________________________

Bring to volume




1000 ml


2000 ml

pH 5.8

__________________________________________________________________________________

Agar (Sigma)





7.0 g



14 g

*Orthene  (optional)




0.05 g



  0.10 g

*Benylate  (optional)




0.05 g



  0.10 g

* Weigh in fumehood
__________________________________________________________________________________

Microwave for 8 minutes per Liter to dissolve agar

Dispense about 47 ml per box to 21 Magenta boxes per Liter


Note: Stir medium periodically while dispensing to assure uniform gelling

Label lids with DARK GREEN tape

Write date on upper left side of label

Yellow Medium

(Propagation medium for 717)

Compound



    Amt per 1 Liter

Amt per 2 Liters
Amt per 4 Liters
MES





0.25 g



0.50 g


1.00 g

Myo-inositol




0.10 g



0.20 g


0.40 g

MS Basal Salts (Sigma M5524)

2.15 g



4.30 g


8.60 g


(1/2 strength)

L-glutamine




0.20 g



0.40 g


0.80 g

FV Vitamins




10 ml



20 ml


40 ml

Sucrose




 20 g



40 g


80 g

Bring to volume



1000 ml


2000 ml

4000 ml

pH 5.8

Agar (Sigma)




7.0 g



14 g


28 g

*Orthene  (optional)



0.05 g



  0.10 g

0.20 g

*Benylate  (optional)



0.05 g



  0.10 g

0.20 g

* Weigh in fumehood
__________________________________________________________________________________

Microwave for 8 minutes per Liter to dissolve agar.

Stir & cool slightly.

Dispense by pouring about 47 ml per box to 21 Magenta boxes per Liter.


Note: Stir medium periodically while dispensing to assure uniform gelling.

Label lids with YELLOW tape and write date on upper left side of label.

Autoclave boxes

Red Medium

(Root selection medium for 717 and 353)

Compound




    Amt per 1 Liter

Amt per 2 Liters
MES






0.25 g



0.50 g

Myo-inositol





0.10 g



0.20 g

MS Basal Salts (Sigma M5524)


2.15 g



4.30 g


(1/2 strength MS)

L-glutamine





0.20 g



0.40 g

FV Vitamins





10 ml



20 ml

IBA (1 mg/ml stock)




100 l



200 l

Sucrose





 20 g



40 g

__________________________________________________________________________________

Bring to volume         



         1000 ml


         2000 ml

pH 5.8

__________________________________________________________________________________

Agar (Sigma)





7.0 g



14 g

*Orthene  (optional)




0.05 g



  0.10 g

*Benylate  (optional)




0.05 g



  0.10 g

* Weigh in fumehood
__________________________________________________________________________________

Autoclave

(Note: Before autoclaving medium, autoclave 21 boxes per liter of medium)

Cool

Filter sterilized additives to autoclaved medium when ready to pour:

IBA (1 mg/ml)                                                           100 ul

Kanamycin (50 mg/ml)                                              1 ml

Timentin (100 mg/ml)                                                1 ml
Plant Hormone Stock Solutions

*Faculty Research Assistants (FRA’s) only are to make hormone stock solutions.
Cytokinins

BAP 
(0.5 mg/ml stock solution)



Make in 100 ml volumetric flask



Dissolve 50 mg in small amount of NaOH



Bring to volume

TDZ  
(0.5 mM stock solution)

To make a 0.5 mM stock of TDZ:

Use 100 l of 50 mM TDZ stock in DMSO 

Add to 10 ml sterile ddH2O



Aliquot about 1 ml to microcentrifuge tubes



Label top: TDZ



Store in freezer

2ip 
(5 mM stock solution)



Mix in a 50 ml sterile centrifuge tube



40 mg (0.040 g) 2ip in 39.4 ml of 95% Ethanol



Make in 50 ml volumetric flask:  

use 0.0507 g of 2ip 

bring to volume with 95% ethanol

filter sterilize

aliquot to two sterile 50 ml centrifuge tubes



Label & store in freezer

Zeatin  (10-3 M)



Make 0.0219g in 100 ml volumetric flask



Dissolve in NaOH



Bring to volume with ddH2O
Kinetin (1 mg/ml stock solution)



Make 100 mg in 100 ml volumetric flask



Dissolve in NaOH



Bring to volume

Auxins

NAA  (10 mM stock solution)


Make in sterile 50 ml centrifuge tube


55 mg (0.055 g) in 29.5 ml of 95% ethanol

or


Make in 50 ml volumetric flask


93.2 mg (0.0932 g) dissolved in 95% ethanol


Bring to volume


Store in freezer

IBA   (1 mg / ml stock solution)


Make in 50 ml volumetric flask


Dissolve 50 mg (0.050 g) in small amount of NaOH


Bring to volume with ddH2O


Store in freezer

2,4-D  (1mg/ml stock solution)


Make in 50ml volumetric flask


Dissolve 50 mg (0.05g) in small amount of NaOH


Bring to volume with ddH2O


Store in freezer

Antibiotic Stock Solutions

*All antibiotic powders all kept in the fridge labeled “antibiotic powders for stock solutions”.  All sterile antibiotic solutions are kept in the freezer labeled “antibiotic sterile stock solutions”.

Kanamycin sulfate (Kan)

Stock = 25 mg/ml


Make by dissolving 1.0 g Kan into 40 ml ddH2O


(also can use 3g Kan in 120 ml ddH2O)


Sterile stocks:
filter sterilize into sterile micro centrifuge tubes (kept in TC Room)



about 1 ml per tube

Unsterile media stocks:  Put 7 to 8 ml in each 15 ml plastic centrifuge tubes 

Store stock solutions in freezer

Timentin (Tim)


Stock = 100 mg/ml

Add 31 ml ddH2O to premeasured bottles of 3.1 g Timentin


Sterile stocks:
filter sterilize into sterile micro centrifuge tubes (kept in TC Room)



about 1 ml per tube

Unsterile media stocks: 4 – 5 ml in 15 ml plastic centrifuge tubes 

Store stock solutions in freezer

Cefotaxime  (Cefo)

Stock = 100 mg / ml


4 grams Cefo in 40 ml ddH2O

Rifampicin (Rif)
Stock = 25 mg/ml in methanol


Use new sterile 15 ml centrifuge tube


Label tube


Weigh 250 mg Rifamycin into tube


In laminar flow hood and using a sterile 10 ml graduated pipette


Add 10 ml methanol


Swirl and vortex until all Rif has gone into solution


Store in freezer

Spectinmycin (Spec)

Stock = 50 mg/ml


Spectinmycin dihydrochloride  Sigma S-4014


Dissolve 0.500 g / 10 ml ddH2O

Sterile stocks:
filter sterilize into sterile micro centrifuge tubes (kept in TC Room)



Put about 1 ml per tube


Freeze

Carbenicillin (Carb)

Stock = 50 mg/ml


Dissolve 0.500 g / 10 ml ddH2O

Sterile stocks:
filter sterilize into sterile micro centrifuge tubes (kept in TC Room)



Put about 1 ml per tube


Freeze

Gentamicin (Gent)


Stock = 50 mg/ml


Gentamicin sulfate  Sigma G-3632


Dissolve 0.500 g / 10 ml ddH2O

Sterile stocks:
filter sterilize into sterile micro centrifuge tubes (kept in TC Room)



Put about 1 ml per tube


Freeze

Tetracycline (Tetra)


Stock = 2.5 mg/ml


Dissolve 0.025 grams tetracycline in 10 ml ddH2O


Filter sterilize into new sterile 15 ml centrifuge tube


Cover tube with foil


Label

BASTA (basta)


Stock = 10mg/ml

0.01g/ml


0.1g/10ml for 10 tubes
