Efficient CRISPR/Cas9-mediated genome editing in P. falciparum

Jeffrey C. Wagner', Randall J. Platt'?, Stephen J. Goldfless', Feng Zhang'***, Jacquin C.

Niles!

'Department of Biological Engineering, Massachusetts Institute of Technology,
Cambridge, Massachusetts, USA; ’Broad Institute of Massachusetts Institute of
Technology and Harvard, Cambridge, Massachusetts, USA; ’McGovern Institute for
Brain Research, Massachusetts Institute of Technology, Cambridge, Massachusetts,
USA; “Department of Brain and Cognitive Sciences, Massachusetts Institute of
Technology, Cambridge, Massachusetts, USA; Correspondence to: Jacquin C. Niles

(jeniles@mit.edu)

List of supplementary information

Supplementary Figure 1.  In vitro assay to assess cleavage activity of selected
sgRNA-T sequences

Supplementary Figure 2. Independent experiment to reproduce kahrp locus
editing in 3D7 parasites

Supplementary Figure 3. CRISPR/Cas9-mediated editing of the P. falciparum
eba-175 locus

Supplementary Figure 4.  Assessing the fate of kahrp-sgRNA-T-induced cleavage
of the kahrp locus in the absence of a homologous donor
plasmid

Supplementary Table 1. Summary of primer and sgRNA sequences used in this
study



Supplementary Figure 1

kahrp sgRNA-T
cleavage site
P2 | p
| LH I RH | | 2267
0.6 kb | 1.0 kb

kahrp sgRNA-T

619'

+ - + + ‘ DNA target

- kahrp pUC19 kahrp ‘ sgRNA-T

1.5 kb —— — —
1.0kb — —
0.5 kb —— —

~GGAACAUAAUGCUAU

Targeting sequence
Transcribed T7 terminator

region

eba175 sgRNA-T
cleavage site

g } 08
| [HRAT J1363 eba175 sgRNA-T
0.6 kb | 0.6 kb
130
+ + + ‘ DNA target

- pUC19 ebal7s5 ‘ sgRNA-T

—
—
1.0kb — -
0.5kb —
G A0V AOAOCOED

Targeting sequence

Transcribed T7 terminator
region



Q

Renilla luciferase signal

(x 10%)

Supplementary Figure 2

5 1 e No sgRNA .
4 _- m kahrp sgRNA
3 -
2 - .
] culture split
1 4
< - | u
0 4+ A T a * T
20 25 30 35

Days post-transfection

sgRNA-T None kahrp

PCR

Western
Blot

kahrp
R R
' - i Anti-KAHRP

" Anti-GAPDH



Supplementary Figure 3

a T7p  Terminator

SRR [LH] T2a-RL |RH|

pT7 RNAP—HReba/78
(donor)

T7 RNAP; gfo-nptll

pCas9-sgRNA-T

SpCas9| bsd

pCas9-eba175 sgRNA (test)
pCas9-pUC19 sgRNA (control)

eba175 sgRNA sequence:
"2GGAAATGATATGGATTTTGGAGG™

b cleavage site
ps | r8
| | LH I RH | | Native eba175 locus
lEdit
p6 p5 p7 p8

] Disrupted

I [LH] Tea-RL [RH] eba175 locus

+p7+p8 = 1.1 kb4

—p5+p6 = 0.85 kb—

c d
sgRNA-T pUC19 ebal75 sgRNA-T pUC19 ebal75
trxR
T.Okb — e W XA probe .-
0.8 kb — - p5+p6 W —Edited locus
ebal75

1.0kb — . p7+p8 probe
M . —Native locus

e sgRNA-T pUC19 ebal75 f
pUC19 eba175 sgRNA-T
Replicate # 1 2 3 1 2 3*
LA
1.9 kb — - . xR . «w —Edited locus
0.8 kb — - ere s " — Native locus

eba175 probe
1.0 kb — W P74p8



kahrp locus

mapped reads

3E+6 N

Mutation

#indels
Missense Mean indel length
Length StDev
#indels
Sense Mean indel length
Length StDev
# Reads
Indel frequency

PAM

target (20bp)

Supplementary Figure 4

GTGGACCT CCA

GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC
GTGGACCT . CC

sgRNA-kahrp

38
-2.4
3.4
1394
-0.9
1.0
3.6E+6
3.9E-4

CTATA

CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA
CTATA

sgRNA-pUC

ATTAT

ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT
ATTAT

26
-2.1
4.6
1179
-1.0
0.9
3.1E+6
3.9E-4

TTCCAGCAG

TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG
TTCCAGCAG



Supplementary Table 1. Summary of primer and sgRNA sequences used in this study.

Description

sgRNA targeting sequences
ebal7s

kahrp

pUC19 control

kahrp locus PCR confirmation
pl

p2
p3

p4

ebal75 locus PCR confirmation
p5

p6
p7

p8
trxR control

Forward

Sequence

ggaaatgatatggattttgg
ggaacataatctatagcggc
gggactcaaccaagtcattc

aacatgtcgccataaataagaag

caaaagcaacatgaacacca
agacatgtaccacatgtggaggtagtggtgaaggtagagg

gctcctgtagttgaacctge

aacatgtcgccataaataagaag

gaaatatggaaatgttcaaaaaactg
gatgaatggcctgatattgaagaag

ctaaatcaatatgttcacgcttttcc

aaatatatacacacacctaaaacttacaaagtatcctaggaaa
aatgaacaatgtaattt

Notes

RLuc internal-Reverse

kahrp upstream of homologous region-
Forward

RLuc internal-Forward

kahrp downstream of homologous
region-Reverse

RLuc internal-Reverse

ebal75 upstream of homologous region-
Forward

RLuc internal-Forward

ebal75 downstream of homologous
region-Reverse



Reverse

Target DNA synthesis for in vitro
Sp Cas9 cleavage assay

kahrp _Forward

kahrp _Reverse

ebal75 Forward

ebal75 Reverse

gPCR primers
BSD_Forward
BSD_Reverse
RLuc_Forward
RLuc_Reverse

Probe synthesis for Southern blot
analysis

kahrp Forward

kahrp _Reverse

ebal75 Forward

ebal75 Reverse

trxR _Forward

trxR _Reverse

{ttaatctattattaaataaatttaatggggtacccgeggttatc
Cacattttccacccc

caaaagcaacatgaacacca
gctectgtagttgaacctge
gaaatatggaaatgttcaaaaaactg
ctaaatcaatatgttcacgcttttcc

gctgtccatcactgtccttc
tggcaacctgacttgtatcg
agacaagatcaaggccatcg
accattttctcgecctcttc

gtgttaaagaaaagggagaaaagc
ctgcagtagtacttgctcctttag
caaaatattgtgattgtaaacatac

atcattttgtttattcctgtg
aaatatatacacacacctaaaacttacaaagtatcctaggaaa
aatgaacaatgtaattt
tttaatctattattaaataaatttaatggggtacccgeggttatc
cacattttccacccc

Same as p2
Same as p4
same as p6
same as P8
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