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Supplementary Methods

Materials. Restriction enzymes, dNTPs, antarctic phosphatase, and T4 DNA ligase were purchased
from New England Biolabs (NEB). Pfu Ultra polymerase was obtained from Stratagene. All DNA and
RNA oligonucleotides were purchased from Integrated DNA Technologies (IDT). RNasin, Steady-
Glo® Luciferase Assay System, and Rabbit Reticulocyte Lysate (Promega or Alator) were obtained
from Promega.

Cloning. The RNA binding PAZ domain of Homo sapiens argonaute-2 (Ago) was PCR amplified
from pIRESneo-FLAG/HA Ago? corrected (Addgene plasmid 10822),* which encodes residues 1-856
of hsAgo2. Only the RNA binding domain (residues 227-371) was amplified, since adjacent domains
have endonuclease activity. This domain of Ago2 is assumed to adopt a stable structure based on the
crystal structure of the corresponding domain of Agol, which is 96% similar.? An additional Ago
construct comprising residues 207-391 was also PCR amplified to investigate if a larger domain would
be better suited for detection purposes. Ago inserts were ligated to existing plasmids containing
CLuciferase and NLuciferase, generating pETDuet-CLuciferase-Ago (Sequence S1) and pETDuet-Ago-
NLuciferase (Sequence S2). All methods concerning cloning of Pum2-NLuciferase and CLuciferase-
Pum1 have been described.?

To generate the plasmid, pcDNA3.1(+)-CLuciferase-linker-NLuciferase, DNA encoding NLuciferase
was PCR amplified from an existing plasmid and inserted into an unmodified pcDNA3.1(+) vector
(Invitrogen). Next CLuciferase-linker(18 AA) was amplified from an existing plasmid and was ligated
N-terminal to NLuciferase in the pcDNA3.1(+) vector, creating pcDNA3.1(+)-CLuciferase-linker(18
AA)-NLuciferase (Sequence S3). To generate extended linkers, CLuciferase-linker(18 AA) was PCR
amplified from the existing construct using a reverse primer that encoded an additional 5 AAs C-
terminal to the existing linker. This insert was then introduced in place of the initial CLuciferase-
linker(18 AA) DNA, to generate a construct in which the linker was 23 AA. This technique was

subsequently repeated using CLuciferase-linker(23 AA)-NLuciferase as a template to generate the 28
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AA linker. To generate shorter linkers, complementary oligonucleotides encoding the linker flanked by
Agel and EcoRV restriction sites were annealed and directly ligated to the digested plasmid to replace
the 18 AA linker. DNA encoding the zinc finger Aart (residues 17-190) was generated by PCR
amplification from an existing plasmid and ligated into a vector containing NLuciferase, generating
pETDuet-Aart-NLuciferase (Sequence S4).* DNA encoding the zinc finger E2C (residues 7-180) was
generated by PCR amplification from an existing plasmid and ligated into a vector containing
CLuciferase, generating pETDuet-CLuciferase-E2C (Sequence S5).° All sequences were confirmed
with dideoxynucleotide sequencing at the University of Arizona Sequencing Facility.

In Vitro Transcription. Genes encoding CLuciferase-Ago, Ago-NLuciferase, CLuciferase-E2C,
Aart-NLuciferase, and CLuciferase-linker-NLuciferase constructs were PCR amplified using in vitro
transcription primers containing a T7 RNA Polymerase promoter and a KOZAK sequence in the
forward primer and a 3' hairpin loop in the reverse primer. These primers were designed so that the
complementary regions had melting temperatures greater than or equal to 70 °C. A typical PCR
amplification included an initial heat denaturation of 95 °C for 5 min, followed by 35 cycles of heating
to 95 °C, cooling at a rate of 6 °C/min to an annealing temperature of 50 °C. Elongation at 72 °C for 3
minutes completed the cycle. The PCR products were then used as templates for in vitro transcription,
followed by protein generation in reticulocyte lysate, as described in the main text. Specific mMRNA and
target conditions used in each of the experiments (CLuciferase-Pum1/Pum2-NLuciferase, CLuciferase-
Ago/Pum2-NLuciferase, CLuciferase-Pum1/Ago-NLuciferase, and CLuciferase-Ago/Ago-NLuciferase)
are provided in Table S2.

Optimization of the Argonaute Detection Domain. Considering that the Ago domain was only
successful as a detection domain when utilized in conjunction with a pumilio domain, we investigated
multiple conditions to improve detection. For comparison to the 5' guide, we generated 5' guide-2,
which is complementary to 16-nt at the 5' end of the RNA target (Table S1). This guide was annealed to

the RNA target as described in the main text. In vitro translations were carried out as described, using 2
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pmol each of CLuciferase-Ago and Pum2-NLuciferase or Ago-NLuciferase. The annealed targets were
added at 10 nM after translation, followed by luminescence readings as described. The 5' guide and 5'
guide-2 provided very similar luminescence readings for both sets of sensors (Figure S1, A and B).

We additionally investigated the use of a larger Ago domain for detection purposes. Specifically, we
compared Ago domains consisting of residues 227-371 and residues 207-391. In vitro translations were
carried out as described, using 0.1 pmol each of CLuciferase-Ago and Pum2-NLuciferase or 2 pmol
each of ClLuciferase-Ago and Ago-NLuciferase. In the case of CLuciferase-Ago and Pumz2-
NLuciferase, the annealed target (RNA + 5' guide) was added at 10 nM after translation. In the case of
CLuciferase-Ago and Ago-NLuciferase, the annealed target (RNA + 5' guide + 3' guide) was added at
10 nM during the translation. Luminescence readings were acquired as described. The two different Ago
constructs provided very similar luminescence readings for both sets of sensors (Figure S1, C and D).

Generation of VEGF, HER2, and hDM2 Target mRNA. VEGF dsDNA was PCR amplified from
an existing plasmid, pQE30-VEGF, which contains nucleotides 109-403 of VEGF cDNA, isoform 165.
This 295 nucleotide region was amplified using the primers containing a T7 RNA polymerase promoter
indicated in Table S1. HER2 dsDNA (nucleotides 785-985, based on Genbank NM_004448) was PCR
amplified from an existing plasmid, pSGHVO-HER2,° which contains a portion of the HER2
extracellular domain, using primers indicated in Table S1. Due to the presence of contaminating PCR
products, a gel extraction was performed using a QlAquick PCR purification kit (QIAGEN), resulting in
isolation of a pure product, as visualized by agarose gel electrophoresis. hDM2 dsDNA nucleotides 306-
854 (based on Genbank NM_002392) was amplified from an existing plasmid. In vitro transcription for

each of these PCR products was carried out as described in the main text.
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Sequence S1. DNA encoding CLuciferase-Ago. CLuciferase is in red, the 18 amino acid linker is

shown in black, and Ago (residues 227-371) is in green.

atgtccggttatgtaaacaatccggaagcgaccaacgccttgattgacaaggatggatggctacattctggagac
M s 6 ¥y v N NP E A TN AL I D K D G W L H S G D
atagcttactgggacgaagacgaacacttcttcatagttgaccgcttgaagtctttaattaaatacaaaggatat
I A Y W D E D E H F F I VvV D R L K S L I K Y K G Y
caggtggcccccgctgaattggaatcgatattgttacaacaccccaacatcttcgacgecgggecgtggcaggtcett
O v A P A E L E s I L L O H P N I F D A G V A G L
cccgacgatgacgccggtgaacttcecccgcecgecgttgttgttttggagcacggaaagacgatgacggaaaaagag
P bD D DA G E L P A AV V V L E H G K T M T E K E
atcgtggattacgtcgccagtcaagtaacaaccgcgaaaaagttgcgcggaggagttgtgtttgtggacgaagta
I v DYy vaAaA S vV T TAI KK L R G G V V F V D E V
ccgaaaggtcttaccggaaaactcgacgcaagaaaaatcagagagatcctcataaaggccaagaagggcggaaag
P K 6 L T 6 K L D A R K I URE I L I K A K K G G K
tccaaattgggcctgcagggcggttcaggecggtgggggttctggecgggggtgggagececcecggggcacageccagta
s K L 66 L. o G S GG GG GG G666 s G GG G G s P GG A O PV
atcgagtttgtttgtgaagttttggattttaaaagtattgaagaacaacaaaaacctctgacagattcccaaagg
I £ F V C E V L D F K s I E E QO O K P L T D S QO R
gtaaagtttaccaaagaaattaaaggtctaaaggtggagataacgcactgtgggcagatgaagaggaagtaccgt
vV K F T K E I K G L K V E I T H C G O M K R K Y R
gtctgcaatgtgacccggcggcccgccagtcaccaaacattcececcgectgcagcaggagagcgggcagacggtggag
v ¢ NV T R R P A S H O T F P L O O E S G Q T V E
tgcacggtggcccagtatttcaaggacaggcacaagttggttctgecgctacccccacctecccatgtttacaagtce
c T v A QY F K DR H K L Vv L R Y P HL P C L QO V
ggacaggagcagaaacacacctaccttccecctggaggtctgtaacattgtggcaggacaaagatgtattaaaaaa
G 0 E ¢ K H T Yy L P L E V C N I V A G Q R C I K K
ttaacggacaatcagacctcaaccatgatcagagcgactgctaggtcg
L T Db N O T S T M I R A T A R S
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Sequence S2. DNA encoding Ago-NLuciferase. Ago (residues 227-371) is in green, the 17 amino acid

linker is shown in black, and NLuciferase is in red.

gcacagccagtaatcgagtttgtttgtgaagttttggattttaaaagtattgaagaacaacaaaaacctctgaca
A Q P V I E F V C E V L D F K S I E E O O K P L T
gattcccaaagggtaaagtttaccaaagaaattaaaggtctaaaggtggagataacgcactgtgggcagatgaag
b s ¢ R V K F T K E I K G L K V E I T H C G Q M K
aggaagtaccgtgtctgcaatgtgacccggcggcccgccagtcaccaaacattcecececgetgcagcaggagagcggg
R K ¥y R V C NV T R R P A S H OQ T F P L Q QO E S G
cagacggtggagtgcacggtggcccagtatttcaaggacaggcacaagttggttctgecgectacccecccacctceccecca
Q T v E C T VvV A Q Y F K D R H K L VvV L R Y P H L P
tgtttacaagtcggacaggagcagaaacacacctaccttccecctggaggtctgtaacattgtggcaggacaaaga
c L. oo VvV G QO E O K H T Yy L P L E V C N I V A G O R
tgtattaaaaaattaacggacaatcagacctcaaccatgatcagagcgactgctaggtcgaccggtgggggtgge
c I K K L T b N OO T S T™ M I R A T A R S T G G G G
ggttcaggcggtgggggttctggtgggggtggtaccgaagacgccaaaaacataaagaaaggcccggecgecatte
G s 6 6 G 6 s 6 GG 666G GG T E D AI KNI K K G P A P F
tatcctctagaggatggaaccgctggagagcaactgcataaggctatgaagagatacgceccctggttcecctggaaca
y p L E D G T A G E 0 L H K A M K R Y A L V P G T
attgcttttacagatgcacatatcgaggtgaacatcacgtacgcggaatacttcgaaatgtccgttecggttggceca
I A F T D A H I E V N I T Y A E Y F E M S V R L A
gaagctatgaaacgatatgggctgaatacaaatcacagaatcgtcgtatgcagtgaaaactctcttcaattcecttt
E A M K R Y G L N TNHIR I VV C S EN S L Q F F
atgccggtgttgggcgecgttatttatcggagttgcagttgecgeccgecgaacgacatttataatgaacgtgaattg
M pPp VL G A L F I GV A V A P A N D I Y N E R E L
ctcaacagtatgaacatttcgcagcctaccgtagtgtttgtttccaaaaaggggttgcaaaaaattttgaacgtyg
L N s M N I S Q P T V V F VvV S K K GG L ©QQ K I L N V
caaaaaaaattaccaataatccagaaaattattatcatggattctaaaacggattaccagggatttcagtcgatyg
o K K . p I I 0 K I I I M D S K T D Y QO G F Q S M
tacacgttcgtcacatctcatctacctccecggttttaatgaatacgattttgtaccagagtecctttgatcgtgac
y T ¥ V T $s H L P P G F N E Y D F V P E S F D R D
aaaacaattgcactgataatgaattcctctggatctactgggttacctaagggtgtggcccttccgcatagaact
Kk T T AL I M NS S G S T G L P K G V A L P H R T
gcctgcgtcagattctcgcatgeccagagatcectatttttggcaatcaaatcattccggatactgecgattttaagt
A C V R F S H A R D P I ¥ G N O I I P D T A I L S
gttgttccattccatcacggttttggaatgtttactacactcggatatttgatatgtggatttcgagtcgtctta
v v P F H H G F G M F T T L G Y L I C G F R V V L
atgtatagatttgaagaagagctgtttttacgatcccttcaggattacaaaattcaaagtgcgttgctagtacca
M Y R F E E E L F L R s L ¢ D Y K I ¢ S A L L VvV P
accctattttcattcttcgccaaaagcactctgattgacaaatacgatttatctaatttacacgaaattgettcet
T L ¥ S F F A K S T L I D K Y D L S N L H E I A S
gggggcgcacctctttcgaaagaagtcggggaagcggttgcaaaacgcttccatcttccagggatacgacaagga
G G AP L S K EV GGE AV A KR F HUL P G I R O G
tatgggctcactgagactacatcagctattctgattacacccgagggggatgataaaccgggcgecggtecggtaaa
y 6 L. T E T T s aA I L I T P E G D D K P G A V G K
gttgttccattttttgaagcgaaggttgtggatctggataccgggaaaacgctgggcgttaatcagagaggcgaa
v v P F F E A K V Vv DL D T G K T L G V N Q R G E
ttatgtgtcagaggacctatgattatgtccggttatgtaaacaatccggaagcgaccaacgcecttgattgacaag
L ¢ VvV R G P M I M S G Y V N NP E A TN A L I D K
gatgga
D G
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Sequence S3. CLuciferase-linker(18 AA)-NLuciferase. CLuciferase is shown in red, the 18 amino acid
linker is shown in black, and NLuciferase is green. The restriction sites flanking the linker, which were

used to facilitate alterations in the linker length, are boxed.

atgggtacctccggttatgtaaacaatccggaagcgaccaacgccttgattgacaaggatggatggcectacattcet
M 6 T S G Y v N N P E A T N A L I D K D G W L H S
ggagacatagcttactgggacgaagacgaacacttcttcatcgttgaccgcctgaagtctctgattaagtacaaa
G b I A Y W D E D E H F ¥ I VvV D R L K S L I K Y K
ggctatcaggtggctcccgctgaattggaatccatcttgctccaacaccccaacatcttcgacgcaggtgtcecgcea
G Yy o v.aAa P A EL E S I L L Q H P N I F D A G V A
ggtcttcccgacgatgacgccggtgaacttceccececgecgeecgttgttgttttggagcacggaaagacgatgacggaa
G . p DD DAGE L P A AV VV L E H G K T M T E
aaagagatcgtggattacgtcgccagtcaagtaacaaccgcgaaaaagttgcgcggaggagttgtgtttgtggac
K & I v b Yy v a s ¢ v T T A K K L R G G Vv vV F V D
gaagtaccgaaaggtcttaccggaaaactcgacgcaagaaaaatcagagagatcctcataaaggccaagaagggce
E vPpP K G L TG K L D AUR K I RE I L I K A K K G
ggaaagatcgccgtgggcggtgggggttctggcgggggtgggagcggtggcggttctgaagac
G K I A VvV T G G GG GG G S G G G G S G G GG s D I E D
gccaaaaacataaagaaaggcccggcgccattctatcecgectggaagatggaaccgectggagagcaactgcataag
A K N I K K G P A P F Y P L. ED G T A G E O L H K
gctatgaagagatacgccctggttcctggaacaattgecttttacagatgcacatatcgaggtggacatcacttac
A M K R YA L V P G T I A F T D A H I E V D I T Y
gctgagtacttcgaaatgtccgttcggttggcagaagctatgaaacgatatgggctgaatacaaatcacagaatc
A E Y F EM S V R L A E A M KR Y G L N T N H R I
gtcgtatgcagtgaaaactctcttcaattctttatgeccggtgttgggecgegttatttatcggagttgcagttgeg
v v ¢ S E N S L Q F F M P V L G A L ¥ I G V A V A
cccgcgaacgacatttataatgaacgtgaattgctcaacagtatgggcatttcgcagectaccgtggtgttegtt
p A N D I ¥ N E R E L L N S M GG I s o P T V V F V
tccaaaaaggggttgcaaaaaattttgaacgtgcaaaaaaagctcccaatcatccaaaaaattattatcatggat
S K K 6 L 0 K I L NV 0 K K L P I I o K I I I M D
tctaaaacggattaccagggatttcagtcgatgtacacgttcgtcacatctcatctacctceccggttttaatgaa
s K T by 9 G ¥F 0 s MYy T ¥ Vv T S H L P P G F N E
tacgattttgtgccagagtccttcgatagggacaagacaattgcactgatcatgaactcctctggatctactggt
y b ¥ VP E S ¥ D R D K T I A L I M N S S G S T G
ctgcctaaaggtgtcgctctgcctcatagaactgecctgecgtgagattctecgecatgeccagagatecctatttttgge
L p K G V AL P H R TACV R F S HA R D P I F G
aatcaaatcattccggatactgcgattttaagtgttgttccattccatcacggttttggaatgtttactacactce
N o I T P DT A I L S V V P F H H G F G M F T T L
ggatatttgatatgtggatttcgagtcgtcttaatgtatagatttgaagaagagctgtttctgaggageccttcag
Gy . I ¢ GGG F RV VL MY R F E E E L F L R S L O
gattacaagattcaaagtgcgctgctggtgccaaccctattcteccttecttcgeccaaaagcactctgattgacaaa
p vy K I ¢ s A L L VvV Pp T L F s F F A K S T L I D K
tacgatttatctaatttacacgaaattgcttctggtggcgectccececctectctaaggaagtcggggaagecggttgece
y b L s N L H E I A S G G A P L S K E V G E A V A
aagaggttccatctgccaggtatcaggcaaggatatgggctcactgagactacatcagctattctgattacaccce
K R F H L P G I R 0O G Y G L T E T™ T S A I L I T P
gagggggatgataaaccgggcgcggtcggtaaagttgttccattttttgaagcgaaggttgtggatctggatacc
E G DD K P GGAV G K VV P F F E A K V Vv D L D T
gggaaaacgctgggcgttaatcaaagaggcgaactgtgtgtgagaggtcctatgattatgtceccggttatgtaaac
G K T L 6 v N Q R G E L C VRGP M I M S G Y V N
aatccggaagcgaccaacgccttgattgacaaggatgga
N P E A T N A L I D K D G
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Sequence S4. DNA encoding Aart-NLuciferase. Aart is in green, the 17 amino acid linker is in black,

and NLuciferase is shown in red.

cccggggagaagccctatgcecttgtceccggaatgtggtaagteccttcagecgcagecgatcacctggeccgaacaccag
P G E K P Y A C P E C G K S F S R s D H L A E H Q
cgtacccacacgggtgaaaaaccgtataaatgcccagagtgcggcaaatcttttagecgataagaaagatctgacc
R T H T 6 E K P Y K C P E C G K S F S D K K D L T
cggcatcaacgcactcatactggcgagaagccatacaaatgtccagaatgtggcaagtctttcagccagecgcgceca
R H 0 R T H T G E K P Y K C P E C G K S F S QO R A
aacctgcgcgcccaccaacgtactcacaccggggagaagcecttatgecttgteccggaatgtggtaagtecttetcet
N L R A H Q R T H T G E K P Y A C P E C G K S F S
cagctggcccacctgcgcgcecccaccagcgtacccacacgggtgaaaaaccgtataaatgcccagagtgcggcaaa
O L. A H L R A H O R T H T G E K P Y K C P E C G K
tcttttagccgcgaggataacctgcacacccatcaacgtactcatactggcgagaagccatacaaatgtccagaa
Ss ¥ S R E DN L H T H Q R T H T G E K P Y K C P E
tgtggcaagtctttctcccgeccgecgatgectctgaacgtgcaccaacgtactcacaccggcaaaaaaactagcacce
c G K s F S R R DAL NV H QIR T H T G K K T S T
ggtgggggtggcggttcaggcggtgggggttctggtgggggtggtaccgaagacgccaaaaacataaagaaaggce
G 6 6 6 6 S G 6 GG 666G S GG GG GG GG T E DA K N I K K G
ccggcgccattctatcectctagaggatggaaccgctggagagcaactgcataaggctatgaagagatacgecectg
P A P F Y P L E D G T A G E Q L H K A M K R Y A L
gttcctggaacaattgcttttacagatgcacatatcgaggtgaacatcacgtacgcggaatacttcgaaatgtcce
v p G T I A F T D A H I E V N I T Y A E Y F E M S
gttcggttggcagaagctatgaaacgatatgggctgaatacaaatcacagaatcgtcgtatgcagtgaaaactct
vV R L. A E A M K R Y G L N TN HU R I V V C S E N S
cttcaattctttatgccggtgttgggcgecgttatttatcggagttgcagttgecgecccgecgaacgacatttataat
L o F F M P VL GA L F I GV A V A P A N DI Y N
gaacgtgaattgctcaacagtatgaacatttcgcagcctaccgtagtgtttgtttccaaaaaggggttgcaaaaa
E R E L L N S M NI S O P T V V F V S K K G L O K
attttgaacgtgcaaaaaaaattaccaataatccagaaaattattatcatggattctaaaacggattaccaggga
I L. N V Q K K L P I I ¢ K I I I M D S K T D Y Q G
tttcagtcgatgtacacgttcgtcacatctcatctacctccecggttttaatgaatacgattttgtaccagagtce
F 0 s Mm Yy T F V T S H L P P G F N E Y D F V P E S
tttgatcgtgacaaaacaattgcactgataatgaattcctctggatctactgggttacctaagggtgtggeecctt
¥ D R DK TI AL I M N S S G S T G L P K G V A L
ccgcatagaactgcctgcecgtcagattctecgcatgccagagatcectatttttggcaatcaaatcatteccggatact
P H R T A CV R F S H A R D P I F G N O I I P D T
gcgattttaagtgttgttccattccatcacggttttggaatgtttactacactcggatatttgatatgtggattt
A I L S vV P F HH G ¥ GM ¥ T T L G Y L I C G F
cgagtcgtcttaatgtatagatttgaagaagagctgtttttacgatcccttcaggattacaaaattcaaagtgcg
R vv L M Y R F EE E L F L R S L Q D Y K I Q S A
ttgctagtaccaaccctattttcattcttcgccaaaagcactctgattgacaaatacgatttatctaatttacac
r ..v?Pp T L F S F F A K S T L I D K Y D L S N L H
gaaattgcttctgggggcgcacctctttcgaaagaagtcggggaagcggttgcaaaacgcttceccatctteccaggg
E I A S G G A P L S K E V G E A V A K R F H L P G
atacgacaaggatatgggctcactgagactacatcagctattctgattacacccgagggggatgataaaccgggce
I R 0 G ¥y 6 L. T £ET T s A I L I T P E G D D K P G
gcggtcggtaaagttgttccattttttgaagcgaaggttgtggatctggataccgggaaaacgctgggecgttaat
AV G K VvV VP F F E A KV V D L DT G K T L G V N
cagagaggcgaattatgtgtcagaggacctatgattatgtccggttatgtaaacaatccggaagcgaccaacgcc
Q R 6 E L ¢V R G P M I M S G Y V NN P E A T N A
ttgattgacaaggatgga
L I D K D G
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Sequence S5. DNA encoding CLuciferase-E2C. CLuciferase is in red, the 14 amino acid linker is in

black, and E2C is shown in green.

atgtccggttatgtaaacaatccggaagcgaccaacgccttgattgacaaggatggatggctacattctggagac
M s G Y v N NP EA TN AL I D K D G W L H S G D
atagcttactgggacgaagacgaacacttcttcatagttgaccgcttgaagtctttaattaaatacaaaggatat
I A Y W D E D E H F F I VvV D R L K S L I K Y K G Y
caggtggcccccgctgaattggaatcgatattgttacaacaccccaacatcttcgacgecgggecgtggcaggtcett
O v A P A E L E s I L L O H P N I F D A G V A G L
cccgacgatgacgccggtgaacttcecccgecgecgttgttgttttggagcacggaaagacgatgacggaaaaagag
P b D DA GE L P A AV V V L E H G K T M T E K E
atcgtggattacgtcgccagtcaagtaacaaccgcgaaaaagttgcgcggaggagttgtgtttgtggacgaagta
I v Db Yy vaAaA S VT TAI KK L R G G V V F V D E V
ccgaaaggtcttaccggaaaactcgacgcaagaaaaatcagagagatcctcataaaggccaagaagggcggaaag
P K 6 L T G K L D A R K I RE I L I K A K K G G K
tccaaattgggcctgcagggcggttcaggecggtgggggttctggecgggggtgggageccccggggagaagecctat
s K L 6 L 9 G G S G G G666 G666 s GG GG GG s P G E K P Y
gcttgtccggaatgtggtaagtccttcagtaggaaggattcgecttgtgaggcaccagcgtacccacacgggtgaa
A C P E C G K S F s R K D s L V R H O R T H T G E
aaaccgtataaatgcccagagtgcggcaaatcttttagtcagtcgggggatcttaggcgtcatcaacgcactcat
K p ¥ K ¢C P E C G K S F S 0 S G D L R R H O R T H
actggcgagaagccatacaaatgtccagaatgtggcaagtctttcagtgattgtcgtgatcttgcgaggcaccaa
T G E K P ¥ K C P E C G K S F S D C R D L A R H O
cgtactcacaccggggagaagccctatgcttgtccggaatgtggtaagteccttcectctcagagetctcacctggtyg
R T H T G E K P ¥ A C P E C G K S F S QQ S S H L V
cgccaccagcgtacccacacgggtgaaaaaccgtataaatgcccagagtgcggcaaatcttttagtgactgecge
R H 0 R T H T G E K P ¥ K C P E C G K S F S D C R
gaccttgctcgccatcaacgcactcatactggcgagaagccatacaaatgtccagaatgtggcaagtctttcage
b L. AR H OR T H TG E K P Y K C P E C G K S F S
cgctctgacaagctggtgcgtcaccaacgtactcacaccggtaaaaaaactagt
R s D K L VvV R H 0 R T H T G K K T S
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Supplementary Tables

RNA guides

5' guide 5'CUAUAUACACCAUGUU

3' guide 5'GCCGCUAUAUCAAUU

5' guide-2 5'GACUAUAUACACCAUGUU

Aart hairpin 5'GCATGTAGGGAAAAGCCCGGCGTCCTCGCCGGGCTTTTCCCTACATGC

RNA target primers

VEGF FWD 5'GCAGCTAATACGACTCACTATAGGCATCACGAAGTGGTGAAGTTCATGGATGTCTATCAGC
VEGF REV 5CTTTCTTTGGTCTGCATTCACATTTGTTGTGCTGTAGGAAGC

HER2 FWD 5'GCAGCTAATACGACTCACTATAGGCTGATAGACACCAACCGCTCTCGGGC

HER2 REV 5GTGCTTGGGGCCCGTGCAGC

hDM2 FWD 5'GCAGCTAATACGACTCACTATAGGATGTGCAATACCAACATGTCTGTACCTACTGATGGTG
hDM2 REV 5'GCGTTTTCTTTGTCGTTCACCAGATAATTCATCTGAATTTTCTTCTGTCTCAC

Hairpin-guides

VEGF(64-78)-E2C
VEGF(81-95)-Aart
VEGF(62-78)-E2C
VEGF(81-97)-Aart
VEGF(60-78)-E2C
VEGF(81-99)-Aart
VEGF(58-78)-E2C
VEGF(81-101)-Aart
VEGF(56-78)-E2C
VEGF(81-103)-Aart
VEGF(54-78)-E2C
VEGF(81-105)-Aart
VEGF(216-243)-E2C
VEGF(237-255)-Aart
HER2(100-118)-E2C
HER2(122-140)-Aart
hDM2(43-61)-E2C
hDM2(64-82)-Aart

5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGAAGATGTCCACCAG
5TCATCAGGGTACTCCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGAAGATGTCCACCAGGG
5TCTCATCAGGGTACTCCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGAAGATGTCCACCAGGGTC
5'GATCTCATCAGGGTACTCCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGAAGATGTCCACCAGGGTCTC
5TCGATCTCATCAGGGTACTCCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGAAGATGTCCACCAGGGTCTCGA
5'ACTCGATCTCATCAGGGTACTCCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGAAGATGTCCACCAGGGTCTCGATT
5'GTACTCGATCTCATCAGGGTACTCCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAAGCCTTGGTGAGGTTTGATC
5'GCTCATCTCTCCTATGTGCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAACGGCACAGACAGTGCGEGT
5'CCCTTGCAGCGGGCACAGCAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG
5'GAGGGGCCGGAGCCGCAGTGCGTCCTCGCACTGCGGCTCCGGCCCCTCAAAACTGGAATCTGTGAGGTGGT
5'CCAGGGTCTCTTGTTCCGAAAAACTCCGGGCTTTTCCCTACATGCTCCTGCATGTAGGGAAAAGCCCGGAG

Table S1. Oligonucleotides used in this study. For the Aart hairpin, the complementary regions forming the Aart binding site are shown in
red, and the loop is in green. For the RNA target primers, the T7 RNA Polymerase promoter is shown in blue. For the hairpin-guides, the
complementary hairpin sequences are shown in red, the loop is in green, and the guide sequence is in blue. The numbers in parentheses
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indicate the intended target binding location relative to the beginning of the transcript, which is designated as position 1. Unless otherwise
specified, all VEGF experiments use the VEGF(60-78)-E2C and VEGF(81-99)-Aart guides.
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Table S2. In vitro translation conditions used corresponding to the data presented in Figures 2A-D of
the main text.

mRNA 1 mMRNA 2 Final target concentration

2 pmol Pum2-NLuciferase 2 pmol CLuciferase-Puml 10 nM target

0.1 pmol Pum2-NLuciferase 0.1 pmol CLuciferase-Ago 10 nM 5’ guide + 10 nM target

1 pmol Ago-NLuciferase 1 pmol CLuciferase-Pum1l 10 nM 3’ guide + 10 nM target

2 pmol Ago-NLuciferase 2 pmol CLuciferase-Ago 10 nM 5’ guide + 10 nM 3’ guide + 10 nM target

Table S3. Data for the E2C-1-Aart detection limit corresponding to Figure 3C of the main text.

sample 1 sample 2
[E2C-1-Aart] (pM)  readingl reading?2 readingl reading 2
100 153 159 155.5 152.2
50 88 86 87.1 93.7
25 41 44 38.7 41.3
10 18 19 18.7 18.7
5 11 12 9.9 10.7
2 6.1 7.1 5.9 5.2
0 2.5 2.8 2.1 1.6
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Table S4. Presence of guide sites in yeast and human genomes. Sites shown in blue were used in a
custom algorithm (bsite, Segal and Korf, unpublished) to search for sites with up to two mismatches in
the genomes of Saccharomyces cerevisiae (Build 2.1) and human (Build 37.1). The number of sites is
shown with numbers of mismatches in parentheses.

Sites in Saccharomyces Sites in Homo

Hairpin-guides e .
cerevisiae sapiens

VEGF(60-78)-E2C 5GAAGATGTCCACCAGGGTC 0 1(0)
2(1)
37(2)
VEGF(81-99)-Aart 5'GATCTCATCAGGGTACTCC 0 1(0)
4 (1)
70 (2)
VEGF(216-243)-E2C ~ 5'GCCTTGGTGAGGTTTGATC 0 1(0)
2(1)
23(2)
VEGF(237-255)-Aart  5'GCTCATCTCTCCTATGTGC 0 2(0)
1(1)
36 (2)
HER2(100-118)-E2C ~ 5'CGGCACAGACAGTGCGCGT 0 1(0)
0(1)
2(2)
HER2(122-140)-Aart  5'CCCTTGCAGCGGGCACAGC 0 3(0)
0(1)
41 (2)
hDM2(43-61)-E2C 5'CTGGAATCTGTGAGGTGGT 0 1(0)
4 (1)
145 (2)
hDM2(64-82)-Aart 5'CCAGGGTCTCTTGTTCCGA 0 1(0)
0(1)
47 (2)
GAL4 (Sccontrol seq) 5 TGTTTAAACTTAAGGGATC 1(0) N/D
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Supplementary Figures
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Figure S1. Optimization of the argonaute detection domain. (A) CLuciferase-Ago (Ago residues 227-
371) and Pum2-NLuciferase were reassembled in the presence of the RNA target hybridized to either 5'
guide or 5' guide-2, followed by luminescence readings (ALU). (B) CLuciferase-Ago and Ago-
NLuciferase were reassembled in the presence of the RNA target hybridized to 3' guide and either 5'
guide or 5' guide-2, followed by luminescence readings. (C) Two different Ago constructs, residues
207-391 or 227-371, were utilized as detection domains. CLuciferase-Ago(207-391) or CLuciferase-
Ago(227-371) and Pum2-NLuciferase were reassembled in the presence of the RNA target hybridized
to the 5' guide, followed by luminescence readings. (D) CLuciferase-Ago(207-391) and Ago(207-391)-
NLuciferase or CLuciferase-Ago(227-371) and Ago(227-371)-NLuciferase were reassembled in the
presence of the RNA target hybridized to the 3' guide and 5' guide, followed by luminescence readings.
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*statistical distribution of Ago-Fluc halves
permits ~50% luciferase complmentation

Figure S2. Limitations to RNA-templated split-luciferase reassembly using the Ago domain. (A) Ago
can function effectively (18-fold signal) as a detection domain when a guide sequence is provided that is
complementary to the 5' end of an RNA target. (B) When the 3' end of the guide sequence is present at
an internal site in the target RNA, Ago affinity is reduced as judged by a reduced luminescence signal
(4.5-fold signal). (C) Utilizing both guide sequences in tandem results in the expectation that a statistical
distribution of Ago-luciferase halves bound to the RNA target would only permit ~50% split-luciferase
complementation.
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A B
Length (AA) | Sequence

8 TGGGGSDI linker length
14 TGGGGGSSGGGSDI 8 14 18 293 28
18 TGGGGGSGGGGSGGGSDI

23 TGGGGGSGGGGSGGGGSGGGSDI
28 TGGGGGSGGGGSGGGGSGGGGSGGGSDI

Figure S3. CLuciferase-linker-NLuciferase constructs. (A) The amino acid (AA) sequences of the
linkers between ClLuciferase and NLuciferase in the pcDNA-3.1(+)-CLuciferase-linker-NLuciferase
constructs are presented. (B) Translations of CLuciferase-linker-NLuciferase constructs with 8, 14, 18,

23, and 28 AA linkers were performed in the presence of **S-methionine, and results were analyzed by
SDS-PAGE.
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Figure S4. Generality of HP-guide design. HP-guides targeting regions 60-78/81-99 or 216-234/237-
255 in the VEGF RNA template were annealed in the presence of the VEGF target. CLuciferase-E2C
and Aart-NLuciferase sensors were incubated with the annealed products (1 nM), followed by
luminescence readings. Results are presented as luminescence readings relative to the maximal signal
(RLU).

S17



2500 7

2000 - T T
1 1
1500 -
-
-
<
1000 -
500 4
0 L] L] T 1
VEGF VEGF + Yeast RNA No RNA

yeast RNA

Figure S5. VEGF detection in the presence of yeast RNA. CLuciferase-E2C and Aart-NLuciferase were
reassembled in the presence of 500 pM (5.0 ng) annealed VEGF target, 500 pM annealed VEGF + 10
ug yeast RNA (2000-fold mass excess), 10 ug yeast RNA, or No RNA. Luminescence readings (ALU)
revealed that yeast RNA does not significantly affect VEGF RNA detection. The data presented in
Figure 6F of the main text is a sub-set of the data presented here.
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Figure S6. Effect of yeast RNA on VEGF annealing. VEGF was annealed to HP-guides in the presence
of different mass excesses of yeast RNA. CLuciferase-E2C and Aart-NLuciferase were reassembled in
the presence of the annealed VEGF target at 1 nM (10 ng) with no yeast RNA or with 10 ng (1x), 20 ng
(2x), or 200 ng (20x) yeast RNA, followed by luminescence readings. The data indicate a slight
decrease in annealing at 20x yeast RNA, although higher amounts were not tested due to experimental
constraints on higher yeast concentrations.
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