
Evolution of Single-Dose Resistant Strain 

DBS= Died before significant 

R= Resistant (ie a drop in parasitaemia of less than 27% the day after the last injection at the stated 
dose was given) 

I =Intermediate (ie a drop in parasitaemia of 27% to 58% the day after the last injection at the stated 
dose was given) 

S= Sensitive (ie a drop in parasitaemia of >58% the day after the last injection of the stated dose was 
given) 

DD = Double Dose 

Sil= Sub inoculated 

Numbers in  parentheses indicate that resistance was seen after that number of APCs although 
further APCs were applied. 

NSG 302 
3 x 2,4mglkg I 
6 x 3,3mg/kg S 

�---Sn 

2 x 4mg/kg R 

NSG 301 
3 x 2,4mg/kg I 
2 x 3,3mg/kg R 

NSG 305 
3 x 2,4mglkg I 
3 x 3,3mglkg I 

Sll-----
1x 3.3mg/kg I 
1 x 4mglkg R 

NSG 294 NSG316 DBS 
3 x 2,4mg/kg R 

1st Generation 

················· ································ · · ··································· · ··························· ..................................................................................... . 

NSG 281 

2 x 4mg/kg R 
3 x 15mg/kg R 
1 x DD 15mglkg S 

1x 15mglkg R 

3 x  15mg/kg R 
1 x 30mglkg I 

NSG 336 -----� 

DBS 

NSG 332 
1 x 3,3mglkg R 

1 x 4mg/kg R 
2 x 15mglkg I 

NSG 334 +--�---- Sil 

NSG 331 
DBS 

3(1) x 4mg/kg R 1 x 15mglkg I 
Sii � -- - - - - - -� -- - -�- - - -�- - - - -�

1 1 1 1
6 x 15mglkg R 

�------511 

1 x 30mglkg R 

At  a point where the parasite strain 
in NSG 332 was R to 15mg/kg a 

sample was taken and frozen. 
It was later thawed and cultivated 

in vitro before being sub-inoculated. 

NSG 354 
DBS 

NSG355 NSG 356 NSG357 
4 x 15mg/kg I 6 x 15mglkg R 2 x 15mg/kg R 

2 x 30mglkg R 1 x DD 15mglkg S 
2 x  15mg/kg R 

1 x DD 15mglkg S 
2 x 30mg/kg I 

2nd Generation 
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NSG 381 
2 x 30mglkg R 

NSG 388 
3 x 30mglkg R 

NSG382 
DBS 

T 

NSG 383 
4 x 30mglkg R 

Sil 

This mouse was subsequenlty used solely 
for DD resistance induction 

NSG 384 
5 x 30mglkg R 

1 x DD 2,4 mg/kg I 

NSG 385 NSG 386 
3 x 30mglkg R 4 x 30mglkg R 

1 x 60mg/kg I 
2 x 30mg/kg R 

1 x DD 4,Bmg/kg - 2,4mg/kg S 
1 x 60mg/kg R 
Sil 

3 rc1 Generation
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NSG 391 
1 x 60mg/kg R 

3 x 120mg/kg R 
1 x 240mglkg I 
Sii 

4th Generation
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NSG 411 

DBS 

At this point, the parasite strain from NSG 391 was cryopreserrved, and later thawed 
and cultivated in vitro before being sub-inoculated. 

NSG 412 
3 x 120mg/kg R 

Sil 

NSG 416 
4 x 120mg/kg R 

NSG 414 

DBS 

Sil ----------+ NSG 424 

l 
NSG 423 
3 x 120mglkg R 

Sii 
4 x 240mglkg R 

2(1) x 120mglkg R 
2 x 240mglkg I 

st:h Generation 
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Before NSG 431 was treated with drug, the parasite strain was S/1 into the following mice 

NSG 
1 x 2 

431 
40mg/kg R 

NSG432 NSG 441 NSG 442 NSG 443 NSG 444 

6 x 240mglkg I 
�----S/1

3(1) x 120mglkg R 2 (1)x 120mg/kg R 2(1) x 120mglkg R 2 x 120mg/kgR 
1 x 240m glkg R 

1 x 240mg/kg R 

t---------+ NSG 440 

NSG 438 
DBS 

1 x 240mglkg I 
Sil 

1 x 240mg/kg R 

NSG 445 

2 x 120mglkg R 
2 x 240mglkg S 

NSG 446 

2 x 120mg/kg R 
1 x 240mg/kg I 

5th Generation 
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?lh Generation

NSG 469 NSG 473 NSG 478 NSG 481 NSG 485 NSG 482 

1 x 240mg/kg R 2 x 240mglkg R 1 x 240mg/kg R 1 x 240mglkg R 1 x 240mglkg R 1 x 240mg/kg R 

Additional File 3: Selection Schema for Single-Dose Resis tant Strain 

The lineage of the single-dose ART-R strain, and the pattern of drug-pressure applied as it was passed 

through 43 mice over 7 generations is demonstrated schematically. Each mouse is represented by an 

NSG number; the number of APCs that the parasite was exposed to at each dose and the resultant 

response is indicated underneath each NSG number in the manner: APCs x dose , response. Numbers 

appearing in parentheses after the APC figure indicate that resistance was first seen af ter that number 

of exposures , but further APCs were administered. The response shown refers to the drop in 

parasitemia seen the day following the last AS administration at the stated dose; drops >58%, 27-58%, 

and <27% were classified as sensitive (S), intermediate ( I) , or resistant (R) respecti vel y. Black lines with 

arrow-heads indicate the point at which parasitized blood was drawn from one mouse and sub­

inoculated (S/1) into another.Mice that died before becoming experimentally signif icant (DBS) expired 

shortly after infection ,  and their pa rasitemia trends were not interpretable. 


