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Fig. 1. Proteins made by HCV RNA and their cleavage patterns. 
Closed circles refer to signal peptidase cleavage sites; the open 
circle refers to the signal peptide peptidase cleavage site. 

Fig. 2. (A) Recepter (CD81, SR-BI, LDLR and claudin-1) 
mediated entry, cytoplasmic release and uncoating the HCV (B) 
IRES-mediated translation and processing of the polyprotein (C)  
HCV RNA replication (D); packaging and assembly (E); virion 
maturation (F) Release of the virus
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Fig.2. Schematic illustration of phage induced bacteriolysis. (1) 
Adsorption and DNA injection; (2) DNA replication; (3) 
production of head and tail; (4) synthesis of holin and lysin; (5) 
DNA packaging; (6) completion of phage particle; (7) disruption 
of the cell wall and release of the progeny; (8) circularization of 
phage DNA; (9) integration of the phage DNA into the host 
genome. (Shigenobu et al.2005).  

Fig. 1. MRSA=Methicillin-resistant S. aureus, 
MSSA= Methicillin-susceptible S. aureus, P/SMX=Trimethoprim/
sulfamethoxazol. Antimicrobial resistances of MRSA and MSSA 
isolated from infections in ICU (Aysen et al.  2006).
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Fig.1. Mechanism of action of Type I allergens
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Fig .2. Different types of Type 1 allergens and their possible mode 
of entry in host.
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Fig. 1. PCR product of eglA gene analyzed on 1% agarose gel. 
Lane 1, 1kb DNA ladder; lane 2, ~0.90kb PCR amplified product. 
Arrow indicates the position of amplicon.

NUST Journal of Natural Sciences, Vol. 1, No. 1, 2010



25

Fig. 2. Construction of pET-EglA recombinant plasmid. 0.90 kb 
amplicon was cloned in pET-22b(+) plasmid containing origin of 
replication (ori), T7-lac promoter (pT7lac), ampicillin resistance 
gene (Ampr) and gene for LacZ (lacI).  

Fig. 3. Agarose gel showing colony PCR results of eglA gene after 
cloning in pTZ57R/T vector. Lane 1, 1kb DNA ladder; lanes 2-6, 
eglA gene from different colonies after transformation into E. coli 
competent cells. Arrow indicates the position of amplified PCR 
product.

Fig. 4. 15% SDS-gel electrophoresis of total E. coli cellular 
proteins showing the expression of recombinant EglA. Lane M, 
molecular weight marker; lane 1, total cell protein; Lane 3, 
insoluble fraction; Lane 4, soluble fraction.

Fig. 5. SDS gel electrophoresis of recombinant EglA at different 
stages of processing. Lane M, protein size  markers; lane 1, total 
E. coli cell proteins; lane 2: inclusion bodies (IBs); lane 3: IBs 
after washing with Triton X-100; lane 4: recombinant EglA after 
refolding; lane 5, zymogarm analysis of refolded protein.

Cloning and Overexpression of Pyrococcus furiosus Endoglucanase A Gene (eglA) in Escherichia coli - Najam-us-Sahar et al.
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Fig. 1.  ERRAT plot for CYP1A1. On the error axis (y axis), two lines are drawn to indicate the confidence with which it is possible to reject 
regions that exceed that error value. The regions with high error value (black lines) indicate areas of high energy or clashes in the structure.

Fig. 2. Amino Acid sequence of CYP1A1 with the sheets labeled as arrows; the major helices are named and labeled as coils.
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Fig. 4.  Residues in the BC loop 

Fig. 5. Residues of I helix are oriented towards the active site in 
CYP1A1.

Fig. 6. Val382 and Ile386 (SRS5); Thr497 and Leu496 (SRS6) 
for CYP1A1 are shown.

Fig. 3. Possible entry channel into the active site of CYP1A1 
marked by arrows, surrounded by residues from the F helix, I 
helix and E helix.
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Fig. 7. Residues from F helix oriented towards the active site in 
CYP1A1. Asp320 (I helix) is also visible.

Fig. 8. Residues of G helix from CYP1A1 oriented into the active 
site. Phe224 from F helix is shown as well

35Molecular Modeling of Cytochrome P450 1a1 using the newly Crystallized Template . . . - Rehan Zafar et al.



Fig. 9. Position of Asn-461 & Val-462 in M2 Polymorph of 
CYP1A1.

Fig. 10. ANF binding in CYP1A2 crystal structure 2HI4.

Fig. 11. ANF docking pose in the CYP1A1 model. Ser122 makes 
a hydrogen bond, (dashed line). Val382 (being shorter than Leu 
from 1A2) has more space for the triple ring of ANF to fit on top 
of the heme, thus placing positions 5 and 6 of ANF on top of the 
heme.
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Fig. 14. Docking pose of tamoxifen into CYP1A1 model. 
Tamoxifen is in a good position for N-de-methylation.

Fig. 12. Ethoxyresorufin docking into the CYP1A1 model. A 
possible hydrogen bond between Ser122 and Nitrogen is shown.

Fig. 13. Theophylline docking into CYP1A1 model in a good 
orientation for 1-de-methylation. Ser122 (BC loop) and Asp320 
3(I helix) are involved in hydrogen bonding with Theophylline.

37Molecular Modeling of Cytochrome P450 1a1 using the newly Crystallized Template . . . - Rehan Zafar et al.



Fig. 15. Ethanol docking pose into CYP1A1 model. It is in a good 
position for oxidition to Acetaldehyde. The Hydrogens on Ethanol 
are shown for clarity.

Fig. 16. Phenacetin docking pose in the CYP1A1 model. The 
oxygen is positioned on top of the heme for O de-ethylation to 
form Paracetamol. Ser122 forms a hydrogen bond and Val382 
has hydrophobic interactions with the ethyl group to position the 
oxygen on top of the heme.

Fig. 17. Hesperetin docking pose in the CYP1A1 model. Val382 
provides hydrophobic interactions with the methyl group, Ser122 
and Asn221 make hydrogen bonds while Phe224 and Phe258 
provide pi stacking interactions. These interactions place 
Hesperetin on top of the heme for O demethylation to occour.
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