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║H77       ║APITAYAQQT RGLLGCIITS LTGRDKNQVE GEVQIVSTAT QTFLATCING VCWTVYHGAG TRTIASPKGP VIQMYTNVDQ DLVGWPAPQG S║

║J1a1a-H77*║.......... .......... .......... .......... .......... .......... .......... .......... .......... .║

║J1a1a-1   ║.......... .......... .........G .........A .......... .......... .......... .......... .......... A║
║J1a1a-2   ║.......... .......... .......... .........A .......F.. .......... ......A... .......... .....A.... A║

║J1a1a-3   ║......T... .......... .......... .......... .......... .......... ...M...... .......... .......... A║
║J1a1a-4   ║.......... .......... .......... ..I......G .......F.. A......... ...L...... .......... .......... A║

║J1a1a-5   ║.......... .......... .......... .........A .......F.. .......... ......S... .......... .......... A║

║J1a1a-6   ║.......... .......... .......... .........A .......... .......... .......... .......... .......... A║

║J1a1a-7   ║.......... .......... .......... .......... .......... .......... .......... .......... .......... A║

║J1a1a-8   ║.......... .......... .......... .......... .......... .......... .......... I......... .......... A║

║J1a1a-9   ║.......... .......... .......... .......... .......F.. .......... .......... .......... ......V... A║

║R11755    ║.......... .......... ........A. .........A .......F.. .......... ...L...... .........K .....S.... T║

║R11760    ║.......... .......... .......... .........A .......F.. .......... .......... .......... .......... A║

║R11762    ║.......... .......... .......... .........A .......F.. .......... .......... .......... .......... A║

║R11230    ║.......... .......... .......... .........A .......F.. .......... ......A... .......... .......... A║

║R12678    ║.......... .......... .......... ..I......A .......F.. .......... .......... .........K .......... A║

║R12529    ║.......... .......... .......... .......... .......F.. .......... .......... I......... .......... A║

║R12631    ║.......... .......... ......D... .......... .......F.. .......... .......... .......... ......S... A║

║R12670    ║.......... .......... .......... .......... .......F.. .......... .......... .......... .......... A║

║R12325    ║.......... .......... ........A. .........A .......F.. .......... .......... .........K .......... T║

║R12367    ║.......... .......... .......... .......... .......F.. .......... .......... .......... ......V.P. A║

║R12268    ║.......... .......... .......... .......... .......F.. .......... ......S... .......... ......V... A║

║R12268    ║.......... .......... .......... .......... .......F.. .......... ......S... .......... ......V... A║

║R12182    ║.......... .......... .......... A......... .......F.. .......... .......... .......... .......... A║

║R12446    ║.......... .......... .......... .........A .......F.. .......... .......... .......... .......... A║

║R12134    ║.......... .......... .......... .......... .......F.. .......... .......... .......... ..I....... A║

║R12110    ║.......... .......... .......... ...H...... .......F.. .......... ......S... .........K .......... A║

║R12112    ║.......... .......... .......... ...H...... .......F.. .......... .......... .......... .......... A║

║R11902    ║.......... .......... ........A. .........A .......F.. .......... .......... .........K .......... T║

║R11580    ║.......... .......... .......... .......... .......F.. .......... ......S... .......... ........N. A║

║R11933    ║.......... .......... .......... .......... .......F.. .......... .......... .......... .....S.... A║

║R12069    ║.......... .......... ......D... .......... .......F.. .......... .......... .......... ......S... A║

║R11580    ║.......... .......... .......... .......... .......F.. .......... ......S... .......... ........N. A║
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║H77       ║RSLTPCTCG SSDLYLVTRH ADVIPVRRRG DSRGSLLSPR PISYLKGSSG GPLLCPAGHA VGLFRAAVCT RGVAKAVDFI PVENLETTMR S║
║J1a1a-H77*║......... .......... .......... .......... .......... .......... .......... .......... .....G..T. .║

║J1a1a-1   ║......... .......... .......... .G........ .......... .......... ..I....... .......... ...S....T. .║
║J1a1a-2   ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║J1a1a-3   ║......... .......... .......... .......... .......... .......... ..I....... .......... .....G..T. .║
║J1a1a-4   ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║J1a1a-5   ║......... .......... .......... .G........ .......... .......... ..I....... .......... ...S...... .║

║J1a1a-6   ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S.G..T. .║

║J1a1a-7   ║......... .......... .......... .......... .......... .......... ..I....... .......... ........T. .║

║J1a1a-8   ║......... A........Q .......... .......... .......... .......... ..I....... .......... ........T. .║

║J1a1a-9   ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R11755    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R11760    ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║R11762    ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║R11230    ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║R12678    ║......... .......... ........Q. .......... .......... .......... .......... .......... .......... .║

║R12529    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12631    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12670    ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║R12325    ║......S.. .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12367    ║......... .......... .......... .......... .......... .....S.... ..I....... .......... .......... .║

║R12268    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12268    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12182    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12446    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12134    ║......... .........Q .......... .......... .......... .......... ..I....... .......... .......... .║

║R12110    ║......... .......... .......... ....G..... .......... .......... ..I....... .......... ...S...... .║

║R12112    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R11902    ║......... .......... .......... .......... .......... .......... ..I....... .......... ...S...... .║

║R11580    ║......... .......... .......... .......... .......... ......S... ..I....... .......... ...S...... .║

║R11933    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R12069    ║......... .......... .......... .......... .......... .......... ..I....... .......... .......... .║

║R11580    ║......... .......... .......... .......... .......... ......S... ..I....... .......... ...S...... .║

                      (B)
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║HCV3a-Gla ║APITAYAQQT RGLLGTIVTS LTGRDKNVVT GEVQVLSTAT QTFLGTTIGG VMWTVYHGAG SRTLAGAKHP ALQMYTNVDQ DLVGWPAPPG T║
║J3a3a-Gla ║.......... .......... .......... .......... .......... .......... .......... .......... .......... .║

║J3a3a-3   ║.......... .......... .......... ........T. .......... .......... .......... .......... .......... A║

║J3a3a-8   ║.......... .........G .......L.. .......... .......V.. .......... ......P... .......... .......... A║

║J3a3a-11  ║......T... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11890    ║......T... .......... .......... .......... .......... .......... ......V... T......... .......... A║
║R11354    ║.......... .........N .......... .......... .......... .......... .......... .......... .......... .║

║R11523    ║.......... .......... ...K...... .......... .......... .V........ .......... .......... .......... A║

║R11247    ║......T... .......... .......... .......... .......... .......... .......... .......... .......... A║

║R12679    ║.......... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11458    ║.......... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11468    ║.......... .......... ...K...... .......... .......V.. .......... .......... .......... .......... A║

║R11329    ║.......... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11325    ║.......... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11483    ║.......... .......... .......... .......... .......... .......... .......... .......... .......... .║

║R11547    ║......T... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11551    ║......T... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11682    ║.......... .......... .......... .......... .......... .......... ......V... .......... .......... A║

║R11709    ║.......... .......... ...K...... .......... .......V.. .......... ......V... .......... .......... A║

║R12657    ║.......... .......... .......... .......... .......V.. .......... .K.....R.. .......... .......... A║

║R12672    ║.......... .......... .......... .......... .......V.. .......... ......V... .......... .......... A║

║R11587    ║.......... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R11610    ║.......... .......... .......... ........T. ......A... .......... .......... .......... .......... A║

║R12676    ║......T... .......... .......... .......... .......V.. .......... ......V... .......... .......... A║

║R12516    ║.......... .......... .......... .......... ......AV.. .......... .......... .......... .......... A║

║R12517    ║.......... .......... .......... .......... ......AV.. .......... .......... .......... .......... A║

║R12520    ║......T... .......... .......... .......... .......V.. .......... ..S...V... .......... .......... A║

║R12634    ║.......... .......... .........A .......... .......V.. .......... .......... .......... .......... .║

║R12465    ║.......... .......... .......... .......... .......V.. .......... .K......R. .......... .......... A║

║R12501    ║......T... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R12512    ║.......... .......... .......... .......... .......V.. .......... ......V... .......... .......... A║

║R12673    ║......T... .......... .......... .......... .......V.. .......... .......... .......... .......... A║

║R12698    ║.......... .......... .......... .......... .......L.. .......... .......... .......... .......... A║

║R12706    ║.......... .......... .......... .......... .......V.. .......... .......... .......... .......... A║
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║HCV3a-Gla ║KSLEPCACG SADLYLVTRD ADVIPARRRG DSTASLLSPR PLACLKGSSG GPVMCPSGHV AGIFRAAVCT RGVAKALQFI PVETLSTQTR S║
║J3a3a-Gla ║......... .......... .......... .......... .......... .......... .......... .......... .......... .║

║J3a3a-3   ║......T.. .......... .......... .......... .......... .......... T......... .......... .......... .║

║J3a3a-8   ║......T.. .......... .......... .......... .......... .......... T......... .......... .......... .║

║J3a3a-11  ║......... .........E .......... .......... .......... .......... .......... .......... ...A...... .║
║R11354    ║......T.. .......... .......... .......... .......... .......... .......... .......... .......... .║

║R11890    ║......... .........E .......... .......... .......... .......... .......... .....S.... ........A. .║

║R11523    ║......T.. .......... .......... .......... .......... .......... .......... .....T.... .......... .║

║R11247    ║......T.. .......... .......... .......... ...S...... .......... .......... .....S.... .....N..A. .║

║R12679    ║......... .......... .......... .......... .......... .......... .......... .....T.... ........A. .║

║R11458    ║......... ......I... .......... .......... .......... .......... .......... .....S.... .....N..A. .║

║R11468    ║......T.. .......... .......... .......... .......... ..I......A V......... .......... .....N..A. .║

║R11329    ║......... .......... .......... .......... .......... .......... .......... .........V .....N..A. .║

║R11325    ║......... .......... .......... .......... .......... .......... .......... .........V .....N..A. .║

║R11483    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R11547    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R11551    ║......T.. .........E .......... .......... .......... .......... .......... .......... ........A. .║

║R11682    ║......... .........E .......... .......... ..S....... .......... .......... .......... ........A. .║

║R11709    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R12657    ║......T.. .......... .......... .......... .......... .......... .......... .......... .......... .║

║R12672    ║......T.. .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R11587    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R11610    ║...Q..T.. .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R12676    ║......T.. ......I... .......... .......... .......... .......... .......... .......... .....N..V. .║

║R12516    ║......... .......... .......... .......... .......... .......... .......... .......... .....N..A. .║

║R12517    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R12520    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R12634    ║......... .......... .......... .......... .......... .......... .......... .......... .....N..A. .║

║R12465    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R12501    ║......... .......... .......... .......... .......... .......... .......... .......... .....N..A. .║

║R12512    ║......T.. .........E .......... .......... .......... .......... .......... .......... .....N..A. .║

║R12673    ║......T.. .........E .......... .......... .......... .......... .......... .......... ........A. .║

║R12698    ║......T.. .......... .......... .......... .......... .......... .......... .......... ........A. .║

║R12706    ║......... .......... .......... .......... .......... .......... .......... .......... ........A. .║

Amino acid sequence alignment of the 31 genotype 1a (A) and 33 genotype 3a (B) HCV NS3 proteases analyzed in this study. Amino acid changes are indicated relative to the H77 and HCV3a-Gla reference protease sequences. Dots indicate amino acid sequence identity. 
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	V
	L
	

	J4a4a-8
	V
	 
	T
	 
	A
	 
	

	J4a4a-10
	V
	 
	T
	P
	V
	 
	

	J4a4a-19
	V
	I
	T
	 
	A
	 
	


(E)
	NS3-6a
	
	
	
	
	
	

	EUHK2
	T1030(s)
	V/L1040(m,f,i)
	d/A1065
	v/L1070
	N1075(s)
	p/A1085

	J6a6a-EUHK2*
	 
	 
	A
	L
	 
	A

	J6a6a-4
	S
	I
	A
	L
	 
	A

	J6a6a-8
	 
	 
	A
	L
	S
	A

	
	
	
	
	
	
	

	NS3-6a
	
	
	
	
	
	

	EUHK2
	f/S1087(a)
	K1094
	l/K1106(q)
	n/T1124(a)
	s/N1148
	

	J6a6a-EUHK2*
	S
	R
	 
	 
	 
	

	J6a6a-4
	S
	 
	K
	T
	N
	

	J6a6a-8
	S
	 
	K
	A
	N
	


Amino acid diversity among NS3/4A sequences derived from HCV-infected plasma. Sequences were compared to sequences retrieved from the Los Alamos HCV Database Project (24), NCBI GenBank and those in Fig. S1.  570 NS3 and NS4A sequences of genotype 1a; 459 NS3 sequences of genotype 1b; 242 NS3 and 180 NS4A sequences of genotype 3a; 39 NS3 sequences of genotype 4a and 15 NS3 sequences of genotype 6a were retrieved from the databases.  First letter indicates the amino acid in H77, HC-J4, HCV3a-Gla, ED43 and EUHK2 respectively, if not dominant in lower case letter. Dominant amino acids are in big capital letters, minor occurring ones at polymorphic sites in lower case. Amino acids not occurring in any other isolate are in italic. Amino acid positions are numbered according to H77 (AF009606) reference position.
FIGURE S3

(A)

1aBstBI s
TATATTCGAAGGGGTGGAAGTTGC

1aBglII as
ATATAGATCTCATGGTTGTCYCTAGG

1bBstBI s
TATATTCGAAGGGGTGGAAGCTCCTYGCGCC

1bBglII as
ATATAGATCTCATRGTRGTYTCCATRGRYTC

2aBstBI s
TATATTCGAAGGGGTGGAAGCTTCTCG

2aBglII as
ATATAGATCTCGTGACGATGTCGAGTGTC

3aBstBI s
TATATTCGAAGGGYTGGAAGCTGT TGG

3aBglII as
ATATAGATCTAGTCTGTGTRCTRAGGG

4aBstBI s
TATATTCGAAGGGGTGGAAACTCCTTGCTCCCATTACAGC

4aBglII as
ATATAGATCTCATRGTRGTCTCAAGRGATTCR

5aBstBI s
TATATTCGAAGGGYTGGAAACTYCTCGC

5aBglII as
ATATAGATCTCATCGTGGTYTCCAGGTTTTCR

6aBstBI s
TATATTCGAAGGGGTGGAAGCTCCTGGCTCCCATTAC

6aBglII as
ATATAGATCTCATAGTCGTCTCCATGTTTTCC

(B)

1aSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGACCAGCACCTGG

1aMluI as
TATACGCGTGGCRCACTCTTCCATC

1bSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGACCAGCACCTGG

1bMluI as
TATACGCGTGGCRCACTCYTCCATY

2aSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGAC

2aMluI as
TATACGCGTGGCACATTCCTCCATC

3aSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGACCAGCRCCTGG

3aMluI as
TATACGCGTGGCRCAYTCYTCCATC

4aSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGACCAGYACGTGG

4aMluI as
TATACGCGTGGCRCACTCCTCCATT

5aSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGACCAGYACGTGG

5aMluI as
TATACGCGTGGCGCATTCTTCC
6aSapI s
TATAGCTCTTCCTGACCTTGAGGTCATGACCAGYACATGG

6aMluI as
TATACGCGTGGCRCACTCCTCCATC
Primers used for construction of chimaeras from prototype plasmids. (A) Primers used for amplification of the NS3 protease. (B) Primers used for the amplification of the NS4A cofactor. 

FIGURE S4

(A)

JFH-NotI

AGT GTC TGT GGT GGT TGT GC

JFH-SpeI

CCT AAT GTT GGG ATT GAT GCC

JFH-5230

CCTATTACCAATGAGGTCACC

JFH-5536

ATCTTGGACTTCAACATCTCG

(B)

NS3p1aOS
ATGGAGACYAAGRTCATYAC

NS3p1aOA
TCYGCTTGGTCMAGGAC

NS3p3aOS 
ATGGAAATCAAGGTCATCAC

NS3p3aOA 
AGCGTCTTGGGCATGAC

NS3p4aOS 
TAGCAATGAGATCTTGCTCGG

NS3p4aOA
TGTTGARTTGTCAGTGAACACTGG
Primers used for amplification of NS3 protease and NS4A gene from cell supernatant (A) or study subject plasma (B). 
TABLE S5
SCHEDULE FOR INDUCING ANTIVIRAL RESISTANCE

J1b1b

BILN 2061 added 3 days post-electroporation

230nM: 
1 Day 23nM, then 7 Days 230nM

J2a2a-mt

BILN 2061 added 4 days post-electroporation

1000 nM: 
8 Days 500nM, then 14 Days 1000nM

J3a3a

BILN 2061 added 4 days post-electroporation
7000nM:         7 Days 350nM, then 14 Days 7000nM
J4a4a-19

BILN 2061 added 3 Days post-electroporation

100 nM:
3 Days 10nM, then 10 Days 100 nM

J5a5a-mt

BILN 2061 added 4 Days post-electroporation

500nM:
21 Days

J6a6a

BILN 2061 added 35 days post-electroporation

10 nM: 
10 Days 1 nM, then 18 Days 10 nM

