Photoreceptors and flowering time: gene level identification

(Sensors of daylength and shade control the onset of flowering)
Materials and facilities, whole class

· Plants, grown 4 or 5 weeks before the practical (when at 21C, good light – 180 µmol m-2 s-1 – 16 h per day):
· phyB-5, two sets of 2 trays each, approx 50 plants/tray. Both sets planted one week apart
· cry2 (fha-1), two sets of 2 trays each, as above.
· Wild type Ler, two sets of 2 trays each, as above.
· Microcentrifuges, one/bench if possible. 

· Access to PCR machine. A total of 6 samples per pair of students will be required.

· Gilson P2 and tips, two for class (to be used by demonstrators).

· Water bath and floats or heat block, 65C (for 3 tubes/2 students) on day 1.

· Water bath and floats or heat block, 37C (for 3 tubes/2 students) on day 2.
· Water bath and floats or heat block, 55C (for 3 tubes/2 students) on day 2.
· Electrophoresis mini gel tank (7 lanes) and powerpack per pair of students.

· Alternatively shared midi gel tanks and powerpacks, with 30 lanes each (or >3 lanes/student)

· Four 2.5% agarose TAE gels (Tris Acetic acid EDTA)

· DNA ladder, Fermentas or Bioline small mol weight (100-1000 bp). To load 5 l per gel.

Materials, for 2 students

· Three plastic pestles
· Gilson P1000 and tips

· Gilson P20 and tips

· Microcentrifuge tubes, >12

· Ice box (or one for 4 pairs)

· Vortex mixer (or one for 4 pairs)

· Tissues

· Qiagen DNeasy Plant Mini kit, for 3 samples. Usually available in stores. Components of the kit should be distributed, alliquoted per bench (except for the RNAse A). Extra 2 ml tubes, with the lid cut-off, should be provided.

· 6 Ready-to-go PCR beads (GE Biosciences)

· BDH AnalaR water 

· Primer mix F1 + R1, each at 10 M, 20 l total (primers to order as below)
· Primer mix F2 + R2, each at 10 M, 20 l total (primers to order as below)

· Master mix of restriction enzyme Bsl I, from New England Biolabs or Fermentas. See mixing instructions below. Label this as ‘Bsl I’ or ‘ENZYME 1 master mix’.

· Restriction enzyme NlaIV, from New England Biolabs or Fermentas. See mixing instructions below. Re-label this as ‘Nla IV’ ‘ENZYME 2 master mix’.

Primer mixes and enzyme master mixes are provided in excess, students will have about ¼ left over.

fha-1 (ESSAY 1) primer design, PCR and digestion conditions

CRY2 gene, GenBank AY057442:

     2341 tgctcacgaa ggatctgttt ttcctgtctt catttggtgt cctgaagaag aaggacagtt
     2401 ttatcctgga agagcttcaa gatggtggat gaaacaatca cttgctcact tatctcaatc

     2461 cttgaaggct cttggatctg acctcacttt aatcaaaacc cacaacacga tttcagcgat

     2521 cttggattgt atccgcgtta ccggtgctac aaaagtcgtc tttaaccacc tctatggtat

     2581 atactctttc atctcttatt caaaggatat atattcttat taagttagtg tagtctaagt

     2641 gcaactgagg ttgatgcgat cacgtttttc tttgttgtag atcctgtttc gttagttcgg
     2701 gaccataccg taaaggagaa gctggtggaa cgtgggatct ctgtttctag ctacaatgga   etc.
Sequence of fha-1:

2411 AgagcttcaagatgAtggatgaaacaatcac
No direct polymorphism

dCAPS: polymorphism induced through primer:

Cry2:

2411 Agagcctcaagatggtggatgaaacaatcac
                    ccnnnnn/nngg




BslI site

fha-1

2411 Agagcctcaagatgatggatgaaacaatcac
    
        ccnnnnnnnga





no BslI site

Sequence: from 301 to 550, no other BslI site

Primer design

Forward sequence (primer)

2396 (5')cagttttatcctggaagagcctc (23 bp)    Tm Å 55/60

Reverse sequence:

   2700 (5')ggaccataccgtaaaggagaag 2721 (22 bp)

Reverse, antisense (primer)
   2721 (5')CTTCTCCTTTACGGTATGGTCC 2700 (22 bp)      Tm Å 55/59

PCR product: 335 bp fragment (use 40 cycles, Tm = 57°C)

BslI digestion

WT
309 + 26 bp products

fha-1
335 bp product

For digestion (30 µl) use:

10 µl of PCR product

17 µl water

2 µl Fastdigest Green 10X buffer (includes loading dye)
1 µl BslI (Thermo/Fermentas, product 10662191, £59, enough for 100 reactions)

Prepare the last three components as a master mix, SHORTLY BEFORE DISTRIBUTING to students to use immediately. Allow digestion for at least 1 hour at 55°C
phyB-5 (ESSAY 2) primers, PCR and digestion

PhyB sequence: GenBank L09262. Amplified fragment from nucl. 3652 to 3987

Primers:

PhyB-5 F-DCAP
   5'GTG ATA TGC TTC TGC GTG ACT CG

(23 bp, Tm=55)

PhyB-5 R-DCAPS  5'CCA TTT GAT TTC TTT CGC AGT GTG AGA TCG GAA  (33 bp,Tm=59)

PCR product: 336 bp fragment (40 cycles, Tm=57°C)

NlaIV digestion

WT
304 bp + 32 bp products

phyB-5
336 bp product

For digestion (30 µl) use:

10 µl of PCR product

17 µl water

2 µl Fastdigest Green 10X buffer (includes loading dye)
1 µl NlaIV (Thermo/Fermentas, product 10292630, £39, enough for 20 reactions)

Prepare the last three components as a master mix, SHORTLY BEFORE DISTRIBUTING to students to use immediately. Allow digestion for at least 1 hour at 37°C.

Summary, Primers:

F1
(fha-DCAPS-F)
CAGTTTTATCCTGGAAGAGCCTC

R1
(fha-DCAPS-R)
CTTCTCCTTTACGGTATGGTCC

F2
(phyB5-DCAPS-F)
GTGATATGCTTCTGCGTGACTCG

R2
(phyB5-DCAPS-R)
CCATTTGATTTCTTTCGCAGTGTGAGATCGGAA

Alternative enzyme sources:

BslI
Thermo (10 units or 1 ul per reaction, product 10548160, £25, enough for 50 reactions)

NEB. (10 units or 1µl per reaction, NEB, R0555S, £53, enough for 100 reactions)

NlaIV
Thermo (5 units or 5 ul per reaction, product 10314720, £148, enough for 200 reactions)

NEB. (2.5 units or 2.5 ul per reaction, NEB, R0126S£53, £53, enough for 40 reactions)

