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Sinha et al, 1995,PNAS.

Characterization:

Nuclear transcription factor Y subunit 
A, subunit B and subunit C ( NF- 
YA,NF-YB and NF-YC )(in animal  and 
plant), or HAP2,HAP3 and HAP5 (in 
yeast) or CBF-A, CBF-B,CBF-C( in 
animal) 

Founction:

Transcription role in gene expression 
by binding CCAAT regulatory element.

More genes to one subunit  in plant

Each subunit encoded by  a single 
gene  in animal and fungi, by multiply 
genes in plant

Nuclear Factor Y Heterotrimeric Protein (NF-Y protein)

Romier et al., 2003, J. Bio. Chem.
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Multiply genes for one subunit protein implicate multiply function 
roles? (Nelson et al., 2007,Shiu et al.2005,Edwards et al. 1998)

Knows three genes responsive to drought  in NF-YB subunit family  

AtNF-YB1 Arabidopsis thaliana (Nelson, et al., 2007)
ZmNF-YB2 Zea mays (Nelson, et al., 2007)
TaNF-YB2 Triticum aestivum (Stephenson, et al., 2007)

one  gene in NF-YA subunit family 

AtNF-YA5 Arabidopsis thaliana (Li et al., 2008)
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Plant NF-Y subunit B genes confer drought tolerance

ZmNF-YB2. Nelson et al., 2007 AtNF-YB1.Nelson et al., 2007

TaNF-YB2. Stephenson et al, 2007

AtNF-YA5. Li et al.,2008
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Field performance of maize modified by ZmNF-YB2. Nelson et al., 2007
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How about NF-Y genes,,especially subunit B 
genes, in drought condition?

More NF-Y genes in trees than in herbaceous 
plants? 

Work on Populus trichocarpa and P. euphratica

Address two questions:
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Procedure for genome analysis of NF-YB subunit in Poplar

AtNF-YB1, ZmNF-YB2, TaNF-YB2

ESTs+singletons+ATsproteins Nucleotides

Databases with search tools

Discarding: too short , 
abnormal ORF, core 
domain lack, less than 
cut-off, 

Assembled EST

Conserved domain analysis

Phylogentic analysis

Validation function with blot 
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Databases and Tools
Used DataBase for ESTs, genes, 
transcriptors:

GenBank: Protein,Nucleotide,EST

http://www.ncbi.nlm.nih.gov/Genbank/

PlantTFDB: Peking university
http://planttfdb.cbi.pku.edu.cn/

PlantGDB: Iowa  
http://www.plantgdb.org/

TIGR:  Plant Genomics Claig Venter
http://www.tigr.org/tdb/e2k1/ath1/

JGI:    Populus trichocarpa v1.1
http://genome.jgi-
psf.org/Poptr1_1/Poptr1_1.home.html

PopulusDB
http://www.populus.db.umu.se/

Tools:                     
tBLASTn, BLASTp, BLASTn

Clustalx

pfam 
http://www.sanger.ac.uk/Software/Pfam/

Consensus Logo 
(http:// weblogo.berkeley.edu/)

Phylip
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Results

The same results with ZmNF-YB2, TaNF-YB2
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Result
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Result
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Hits from P. trichocarpa 14



Some translated protein sequences in trichocarpa’s CDS
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Translated protein sequences from 3 euphratica’s ESTs
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∷ ∷∷∷  ∷∷  ∷∷ ∷ ∷ ∷ ∷ ∷∷∷  ∷ ∷  ∷

Populus trichocarpa v1.1 
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Each peptide sequence from assembled EST  against pfam 
for confirming core domain:
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>AJ775556|cds166-339|euphratica
MLPPDVRVARDAQDLLIECCAEFINLVSSESNEPCSREDKRTIAPEHVLKA 
LQALGFG
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Clustalx alignment in P.trichocarpa homologues to NF-YB1
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Alignment after appending AtNF-YB1, ZmNF-YB2 and TaNF-YB2
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Aligment after appending euphratica homologues
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Alignment of homologues P. euphratica to  
AtNF-YB1, ZmNF-YB2 and TaNF-YB2

23



Analysis on NF-YB motif in identified sequences in 
poplar

LPiANISrIMKKALpANGKIAkdAKETVQecvSeFiSfiTseASDKcQrekRKTINGDDLLWAMATLGFEDYIEPLKIYlARYRE

The length of the NF-YB subunit core region is 90 residues in an 
average.(Maity and de Crombrugghe, 1992). The NF-YB subunits in 
poplar have 87 amino acids in length. 
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Phylogenetic analysis 25



5        15       30       60      90    min   

P. euphratica

PEG 6000  20%

Sequence: 
CV226095
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conclusion

We retrieved a  total 18 ESTs and transcripts  in P. trichocarpa 
(15 )and P. euphratica (3) molecular sequence databases by 
computational analysis. And also confirmed that identified sequences 
were NF-YB homologues

Poplar tree has more NF-YB subunit  family genes than herbaceous 
plant  ( Arabidopsis 8, wheat 11)

There exist NF-YB genes involved in response to  drought stress for 
poplar trees. We found a NF-YB gene (naming it afterward) with 
EST sequence ID, CV226095, associate with P. euphratica 
response to stress by PEG so far. 
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