
 
Phycocyanobil in (PCB) Purification from Spirulina 

 
 
 
Obtain cyanobacteria, Spirulina (Seltzer Chemical(Spirulina Powder , 
191775-C, 1-800-735-8137) 
 
(http://www.seltzerchemicals.com/Products/All/) 
 
Day 1 
 
1 –Suspend  50 g   Spirulina powder in 1.5 liter H2O (30 ml/g) in a 2.8-
liter flask covered with aluminum foil.   Stir for 10 minutes then divide 
into six 250 ml centrifuge bottles and centrifuge 8000 RPM, GS3 rotor, 4º 
C for 1 hr.  
 
2 – Decant supernatant into another 2.8 liter flask and add 15g TCA - 
final concentration of 1% (w/v).   Stir for 1 hr in the dark (aluminum foil 
cover) at 4º C. Centrifuge 8000 RPM, GS3 rotor, 4º C for 10 min. Discard 
supernatant. 
 
3 - Add 25 ml MeOH to each bottle; resuspend green pellets completely 
using a tissue homogenizer and/or vortex – keep pellets on ice during this 
process.  After pellets are fully resuspended, add MeOH to each bottle to 
a final volume of 250 ml and repeat centrifugation (8000 RPM, 4º C / 10 
min.) Discard supernatant. 
 
 
4 – Repeat step (3) 4X – or until MeOH wash is colorless.  
 
5 – Store final washed pellets at -20º C, wrapped in foil overnight. 
 
 
 ****It is critical that all steps from this point on are 
performed under low intensity, green ‘safelight’ conditions in a 
darkroom (see below for safelight specifications -  a photographic 
darkroom, with “orange”  safelights turned off, is fine);  and/or that 
samples are shielded from light with foil. Avoid exposure to 
bright, white l ight.  This is because the free chromophore(once 



released form its protein-bound state) is very susceptible to 
photobleaching.  The aim is to exclude/minimize photodamage. 
 
 
Day 2 - Methanolysis 
 
6 – Resuspend  and pool pellets in a final volume of 500 ml MeOH.  
 
7 – Heat suspension in a 1-liter flask in a water bath at 70 – 75 ºC with a 
condensing coil cooled with tap water (see below) for 5-8 hrs (very slow 
boil). 
 

MeOH  suspension

condensing coil

70° water bath
 

 
8 – Transfer suspension to two 250 ml bottles and centrifuge 8000 RPM, 
GS3 rotor,  4º C / 20 min.  
 
9 – Decant and filter supernatant through miracloth directly into a 1-liter 
side-armed flask and store, foil-wrapped at –20 ºC  (1st methanolysis 
supernatant).  Store firm pellet from centrifugation, foil-wrapped at  -20 
ºC. 
 
 
Day 3   
 
10 - Set up 2nd methanolysis of pellets from step 9 as in steps 6-9. 
(Alternatively, set up at the end of Day 2 and run methanolysis 
overnight). (2nd methanolysis supernatant). 
 
Day 4 
 



11 – Remove 1st methanolysis supernatant (step 9) from freezer and  
connect to another side-armed flask which is attached to a vacuum pump 
and sitting in a dry ice / EtOH bath (cold trap collection flask).  Monitor 
volume of MeOH in collection flask until it reaches 400 ml.  This process 
will take 9-10 hrs depending on vacuum. Store concentrated PCB/MeOH 
remaining in the original flask(~50 ml) foil-wrapped, at  
-20 ºC. 
 
 

 
 
Day 5 
 
Chloroform extraction of phycocyanobil in (PCB) 
 
12 - In a large separatory funnel – mix concentrated PCB/MeOH (~50 ml) 
with 50 ml chloroform and 100 ml H2O.  Shake and let stand for 5 min. 
 
13 – Collect chloroform (bottom phase) in a beaker. This contains the 
PCB. 
 
14 - Add another 50 ml chloroform to remaining aqueous phase and 
repeat steps 13 and 14.  Continue with chloroform extraction until 
solution is almost colorless (usually 2-3X) 
 
15 – Pool these several chloroform/PCB fractions and transfer to a 1 liter 
round bottom flask.   Evaporate chloroform with a stream of nitrogen gas. 
 
16 – Dissolve dried PCB in 4 X 0.75 ml DMSO – Final volume ~3 ml.  This 
is the stock solution.  Remove samples to determine PCB concentration 



(see below), then aliquot remaining DMSO/PCB and store, foil-wrapped, at 
–80 ºC. 
 
17 – Repeat steps 11-16 on 2nd methanolysis supernatant. 
 
 
 
 
Determination of PCB concentration 
 
Dilute DMSO/PCB  stock (1:100, 1:1000) into 1 ml MeOH:HCl, 95%:5% 
solution for the determination of [PCB] in a spectrophotometer  (HCl is 
37.5%) 
 
Aliquot DMSO/PCB stock and store, foil-wrapped,  at –80º C 
 
Read Absorbance at 680 nm. 
 

! 

C(mM) =
A680

37.9
" dil. factor  

 
Scan sample 300 – 800 nm  for Absorbance Spectrum. 
 
A sample spectrum of a good PCB prep (1:1000) is shown below: 
 

 
 
 



 
 
 
 
 
 
 
 
 
*Safelight Specifications 
 
Fluorescent tubes: any green fluorescent tube.  Example: Sylvania F40G 
            (www.sylvania.com) 
 
Filters:  Roscolene 877 (medium blue green) 
             Roscolene 874 (meduium green) 
   Thin, flexible colored plastic sheets. 
             (www.rosco.com) 
 
Green tubes must be wrapped completely with both filters – one layer of each. 
 
Note:  This safelight is also used 9in darkroom space for manipulations during 
experiments with the gene-promoter system in cells. 
 
For questions on this protocol, contact: 
 
Jim Tepperman  (Quail Lab) 
Plant Gene Expression Center 
800 Buchanan St. 
Albnay, CA 94710 
 
jmtepp@nature.berkeley.edu 
 
510-559-5935 
 
 
 
 
 
 
 
 
 



 
 

Plasmids for Light-induced Transactivation 
 

 
 

PhyA-Full Length and phyB-N-terminal fusions to the GAL4 – binding domain (GBD).  
 
 

: 
 
 

7  BamHI
31  Tth111I

581  FinI
591  AlwNI

745  BspHI
754  BclI
794  GsuI

896  ApaBI

1011  MfeI
1201  AflIII

1413  BspMI
1414  Sse8387I

1487  AcyI

1499  AvrII
1529  RleAI
1549  EcoRV

1658  TaqII-2

1845  AccI
1845  SnaI

1944  MmeI

2028  Eco57I
2156  SphI
2170  BglII

2315  KpnI

2338  DraIII
2369  AgeI
2369  Cfr10I

2588  BspGI

2608  PshAI
2670  AclI

2861  BsaBI

2912  ApoI
2912  EcoRI

2996  Eco31I

3095  BccI

3127  SauI
3169  XbaI

3315  ScaI

3382  SmaI

3388  NotI
3389  GdiII

3389  McrI
3389  XmaIII

phyA(FL) 3400 base pairs Unique Sites

 
 
BamHI:NotI  fragment in D153 (see below) 
 
 

2  NotI •
198  AccI
198  SalI
222  AsuII

283  SplI

521  HgiAI

521  SacI

583  BamHI
750  SapI

783  Tth111I
886  Esp3I

1337  MluI
1411  FinI

1475  BscGI
1590  CauII

1704  HaeII
1707  EspI
1739  ApaBI
1746  AvaIII

1803  NcoI
2161  BsiI

2322  SpeI

2381  Bsp1407I
2432  BsaAI
2432  PmaCI

2536  SphI
2546  DraII
2546  PpuMI

2597  BalI

2742  PstI
2742  SfeI

2777  DraIII

2840  BsrBI

3189  XcmI
3267  ApoI

3267  EcoRI
3334  BspMI

3530  NotI •

phyB(FL) 3539 base pairs Unique Sites

 
 



3  NotI • 199  AccI
199  HindII
199  SalI

223  AsuII
246  XmnI

283  MaeII
284  SplI
301  Bpu10I

502  BglII
522  HgiAI
522  SacI

584  BamHI
674  Eco57I

751  SapI
772  HindIII
784  Tth111I

846  BspHI

887  Esp3I

1014  AsuI

1014  AvaII

1218  BccI
1338  AflIII

1338  MluI
1354  AlwNI

1412  FinI

1476  BscGI

1481  TaqII-2

1582  FauI

1591  CauII

1598  NspBII
1598  PvuII

1705  HaeII
1708  EspI

1740  ApaBI

1745  BsmI
1747  AvaIII

1804  NcoI

1804  StyI

1840  GsuI

1864  AhaIII

1878  NotI •

phyB.nterm 1887 base pairs Unique Sites

 
 
Both  phyB(FL) and phyB(nterm)  are cloned as NotI:NotI fragments in D153 (see below) 
 

 
 
Please note:  Unfortunately we do not have detailed sequence information for the 
D153 plasmid.  

 
 
 



 
GADPIF3 plasmid: 

 

479  KpnI
556  RsrII

726  MluI
833  EcoRI
872  EspI

1013  XbaI
1121  NcoI

1372  BspMII

1409  SpeI
2061  SgrAI

2183  HpaI
2247  PmaCI

2389  BclI
2411  BamHI
2417  SalI

2440  Pfl1108I

2563  BalI
3083  Bsp1407I

3889  AflII
4053  ClaI

4169  BstEII
4292  PflMI
4313  PpuMI

4873  SapI

5884  Eam1105I
5956  Eco31I
6003  BglI

6256  PvuI
6277  GdiII
6367  ScaI

6807  AatII

7583  SnaBI
7937  AvaIII

GADPIF3 8227 base pairs Unique Sites

PIF3 ORF:  EcoRI (833) – BamHI (2411) 
vector; pGAD424 Clontech. 
http://www.clontech.com/techinfo/vectors/vectorsF-I/pGAD424.shtml 
 
 
 
 

 


