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SSV1 Overview 
SSV1( Sulfolobus Spindle-Shaped Virus 1) 

Archaeal Virus with circular double-stranded DNA 

genome 

Habitat: Extreme Environments- Hotsprings 

pH level: 4 and below and temperatures above 80 

Natural host: Saccharalobus solfitaricus 

wt_1 .tif 

Cal: 0.590296 nm/pix 
16:46 2023-09·13 

Camera: NANOSPRT12, Exposure: 800 (ms) x 5 std. frames, Gain: 1, Bin: 1 
Gamma: 1.00, No Sharpening, Nonnal Contrast 

200 nm 
HV=120kV 
Direct Mag: 49000 x 
MMC 

What composes 

SSV1? 
VP1: Major Capsid Protein 

VP3: Minor Capsid Protein 

VP2: DNA binding 

VP4 & Cysteine: Tail formation 
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Major Capsid Protein: VP1 Mutants 

Cleavage site at position 66 of of the residue Glutamate (E) 

Mutation: Amino acid substitution of the residue -Glutamate 

Glutamine mutant (E66Q), Methionine mutant (E66M), Serine mutant 

(E66S), Phenylalanine mutant (E66F), lsoleucine mutant (E66I). 

Aim: Introduce hexahistinde (6x) to VP1 mutants for purification. 

Wild-type Glutamate 
( 

lsoleucine Mutant (E661) Glutamine Mutant 



Materials and 
ExponentiaJ amplification using 
desired mutagenic primers 

1. EAI283 
Plasmid 

7. ON E traction 

primer added to 
send for sequencing 

Mtnj-Prep 

2. S 1 linear strands \\J'lth 6 
h" stidine protein tags at both 
ends. 

6. Grow out mutants in 
5ml of LB+Kan media 
1 -16 hours. 

Outgrowth 

Kinase Ligation Dpnl 

3. Phosph01 late ends of molecules, Ligation binding 
fragments of ne 1 s mthesized D A, Dpnl removes 
cell-deri ed plasmid template. 

5. Plated on LB+KAN then 
left to grow overnight next 
picked colonies. 

4. Transfonnation of 
plasmid mto E.coli. 

Culture expansion 

8. Mutation Sequence 

14. Look for mutant 
iruses using TE . 

9. Elecn·oporation of plasmid 
ON into host ( 441). 

Prep virions on 
copper grid. 

10. 441 and cells incubate 
at 80 degrees celsius. 

13.RepeatSequence 

11. Supernatant PCR. 

l 

12. Halo sa 

Created in BioRender.com bio 
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Mutagenic PCR introducing 6xhis tag 

primers to additional VP1 mutants. 

Mutagenic PCR introducing New 6xhis 

tag primers to additional VP1 mutants. 

Result 
ElO~HIS..J>REM 0 
KP9 t1 

ti: IOSS6HIS..PRe C 
OKP9UL'lb~ ft 

Len<; h: 1148 
M l'!\lltch : 5 
PoPWt ldt,l i . 

• Z L 

EAl2836HIS_PREM C 
OKP89_9 
IEAJ283Ql1S_PA£ lll.C 
OKP119_9 lll>1) ft 
l""l!lll:1067 

M61N1tm .. : 3o CTTACAGGATATTCTGGC ACATGGGACGGGGACATCATCATCACCACCACATTAGAAGTGCTAGAAGGTTCGTGGAAGTAGCAAAGGCAAACCCCAAGCTCACAMAGGTGAAGCAACCAACATAGGCG 
PallY<ISe klei\llty. 97.21 

E10576HIS_PRe C 
OKP92_12 
(EIOS76HIS_Pll9,• 
COKP92_12.abQ ft 

h: 1136 
M61N1tdl .. : 9 
p...,...1 ... ldenl,ty. 

99.2~ 

- X l 

E1061oHIS Pl!EMtX C 

OKP90_10 
(EI0616HIS_PRE C 
OKP9(U0a1>1J rt 
l.ongll:!045 

'" 

11e 

178 21& 22& 23& 

ua 198 218 22& 23& 2•8 

M tdl : 40 
Pi\irwi<ltitllw'II IN' 

CTTACAGGATATTCTGGC~GACATGGGACGGGGACAT--------------AATTAGAAGTGCTAGAAGGTTCGTGGAAGTAGCAAAGGCAAACCCCAAGCTCACAMAGGTGATGCAACCAACATAGGCG 

Mutation sequence: 

(E66H) Histidine M. 6xhis tag present 

(E66) Glutamate M. 6xhis tag present 

(E66 Y) Tyrosine M. No 6xhis tag 

(E66D) As pa rate M. No 6xhis tag 

Mutation Sequence for (E66Q) Glutamine M. + 6his tag 

and (E661) lsoluecine M. + 6his tag?? 



GLU 

VP1 Alphafold Wild-type predicted 

structure 

Result 

s GLU 

VP1 Alphafold 6xhis Tag Mutant predicted 

structure 
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Future Directions 

Electroporate mutants with VP1 6xhis tag 

mutants into S441 Host 

Sequencing for VP1 Mutants, (E66Q) 

Glutamine mutant. 

Look for VP1 mutant virions at TEM 

Microscope 
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