15501  AGGACCCTGA TATATAGGGT CALGATAATT TACATGHCTG GCCTLAATGA AATTGACTTA ATAATTGGTL AAACAAGTTL ATCACTTGTS CATTTCTCTT
TCCTGGGACT ATATATCCOCA GTTCTATTAL ATGTACCGAC CGGATTTACT TTAACTGAALT TATTAACCAT TTTGTTCALAT TAGTGAACAC GTLAAGAGAL

+1 Ser Ser Arg Gin Lea  Ala Ser Arg FPhe His Glu Gin Phe lle Wal  Arg Glo fsp Lea Met Gl Lea  Ala lle Gly  Thr His Gly  Ala Asn lle  Gin Gl
15601 Ch CATFAMCAGT TTATCGTLCG AGLAGATCTG ATGGE
GTC GTACTTGTCA AATAGCATGC TCTTCTAGALAC TACCC
+l Gln Ala Aarg Lys Wal Pro Glyp o wal Thr Ala lle Asp Lew Asp Glu Asp Thr Cus Thr Phe His  lle Tyr Gly Gl
15701 GTLAAT ATTTCACTAT AAAATCCALT
CATTTL TARAGTGATA TTTTAGGTTL
13801 TGCCGCCCCC TCAGAGALGC AAATAARCALG TATTTCAAALT GCCALTTTTT TTTTGCCTTG ATACTACACC CACTCACCCT TCTTTATTALG GATCALGATG
ACGGCGGEGEE AGTCTCTTCG TTTATTTGTC ATAALGTTTL CGGTTALLAL ABAACGGALC TATGATGTGG GTGAGTGGGA AGLAATALTC CTAGTTCTAC

18901 |CAGTCAARAL GGUTAGAAGC TTTCTGGAAT TTGUTGAAGA TGTCATACAL GTTCCACGAA ATTTAGTAGG TAAGTCALAL ATAACTATTG ATATATACCA
GTCAGTTTTT CCGATCTTCG AALGACCTTA AACGACTTCT ACAGTATGTT CALGGTGCTT TAAATCATCC ATTCAGTTTT TATTGATALAC TATATATGST

18501  AGGACCCTGA TATATAGGGT CAAGATALTT
TCCTGGGACT ATATATCCCA GTTCTATTAL

Plet Gly Lea  Ala lle Gy Thr Hiz Gly  Ala Aszn lle Gin Gine

ATGGG
TACCC

+1 Gin Ala Arg Lys  Wal Pro Gly  Wal Thr Ala lle Asp Len Asp Gl Asp Thr Cys Thr Phe Hi=  lle Tyr  Gly Gl

15701 GTALAT ATTTCACTAT AARATCCAAT
CATTTL TARAGTGATA TTTTAGGTTA
18801 TGCCGCCCCC TCAGAGAAGC AAATAAACAG TATTTCARAT GCCAATTTTT TTTTGCCTTG ATACTACACC CACTCACCCT TCTTTATTAG GATCAAGLTG

ACGGCGGEGGE AGTCTCTTCSG TTTATTTGTC ATALAGTTTA CGGTTALALL AAMACGGAAC TATGATGTGG GTGALGTGGGA AGAALTAATC CTAGTTCTAC

15501 |CAGTCRALAL GGUTAGAAGT TTTCTGGAAT TTGUTGAAGA TGTCATACAL GTTCCACGAL ATTTAGTAGG TAAGTCLAAL ATAACTATTG ATATATACCL
GTCAGTTTTT CCGATCTTCG AAAGACCTTA AACGACTTCT ACAGTATGTT CAAGGTGCTT TARATCATCC ATTCAGTTTT TATTGATALC TATATATGGT

+1 Ser Ser A Gin Leu  Ala Ser Arg FPhe
15601

Supplementary Figure 1| Sequence comparison at the Fmrl locus. a,Wildtype: green highlight indicates exon 8; yellow
highlight with red text indicates ZFN target site within exon 8; pink highlight indicates exon 9. b, Fmrl KO: a 122bp deletion
of the intron 7/exon8 junction occurred at 18533bp-18654bp, indicated by blue highlight. Amino acid sequence above the
sequence shows the reading frame in the wild type gene. NCBI Gene ID: 24948, RGSC 3.4 assembly.

a
+2 lle Arg Asp  Ser Gly Ala Lys Pro Wal Met  Yal  Tyr His Gly Gly  Ser Tur
9701 GGAAGGGCAT CCTACCTAGC TTGTGTCTCE CCCCTTCTCC Tmcn_
CCTTCCCGTA GGATGGATCG AAMCACAGAGT GGGGAALGAGS ARTGTC
+2 Tyr Met Gl Gly  Thre Gly  Asn Met lle Aszp Gy Ser Wal  Lew  Ala Ser Ty Gly Asn Wal o lle Thr Leu As=n Ty Arg Wal Gly o Yal

9801 A TCGTCATCAC ACTCAACTAC CGGGTCGGGG TGC GTAT
T AGCAGTAGTS TGAGTTGATS GCCCAGICCC ACSG CALTA

2901  GGTTCTCTGC CAGGTGUCTL GGAGGAAGGC TGGCTTTGLL AGGGGGAGGL AGGAATCCCA GGGAAGTCAL CTCAGGCAGT CCTAGTTCTT TAGTTGCTGT
CCALGAGACG GTCCACGGAT CCTCCTTCCG ACCGAAACTT TCCCCCTCCT TCCTTAGGGT CCCTTCAGTT GAGTCCGTCA GGATCAAGAL ATCAACGACA

b
+2 ll= ."-\rg Azp Ser Gly Ala Lyz Pro Wal Met Yal Ty Hiz  Gly Gly Ser Tyr
9701 GGRAGGGCAT CCTACCTAGC TTGTGTCTCA CCCCTTCTCC TTACL
CCTTCCCGTA GGATGGATCG AACACAGAGT GGGGAAGLGG AATGTC
W2 Ty Met Glu Gy Thr Gly  Asn Met lle fsp Gly o Ser Wal Leu  Ala Ser Ty Gy Asn Wl lle Thr Leu Azn Ty Arg Wal Gly  Wal
9501 A TCGTCATCAC AC
T AGCAGTAGTG TGk
9901 PEGGCTTTGLA AGGGGGALGGA AGGAATCCCA GOGAAGTCAAL CTCAGGCAGT CCTAGTTCTT TAGTTGCTGT

Supplementary Figure 2| Sequence comparison at the Nign3 locus. a,Wildtype: green highlight indicates exon 5; yellow
highlight with red text indicates ZFN target site within exon 5. b, Nign3 KO: a 58bp deletion of the exon5/intron 5 junction
occurred at 9874bp-9931bp, indicated by blue highlight. Amino acid sequence above the sequence shows the reading frame
in the wild type gene. NCBI Gene ID: 171297, RGSC 3.4 assembly.



Supplementary Table 1| Frequency of direct social interaction behaviors

tail pull nape wrestle box chase other sniff/follow climb pins
contact contact

Fmrl KOs 0.50+0.33 10.38+2.39  5.38+1.65 1.13+0.30  2.00+1.03 16.63+1.89 20.88+2.91 4.25+0.59 3.00+1.23

{j"mr]WT 1.22+0.36 18.89+£2.88 12.78+3.31 2.33+0.58 3.78+0.88 22.11£1.99 19.22+3.05 3.22+0.62 9.78+3.17
1ttermates

Nign3 KOs 0.50+0.31 14.50+£3.79  3.20£0.99 1.30+0.52  0.50+0.27  23.00+2.10 9.00+1.24 1.80+£0.76  0.60+0.40

Nign3 WT  1.36+0.65 15.55£2.00 8.91+1.99 3.00+0.52 0.73+0.30  26.09+2.36 8.82+1.64 1.45+0.62  6.45+1.56
littermates
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Supplementary Figure 3| Olfaction control for Fmrl KO rats. a, Fmrl KOs and WT littermates spent
significantly greater time at odorant holes [(time at odorant holes/time at any hole) x 100%] than chance
(3/16=18.75%, represented by dashed line) for non-social and social odor tests and did not differ between
genotypes for non-social (P=0.980) or social (P=0.508) odor. b, Fmrl KOs did not differ in latency to
sniff odorant hole for non-social (P=0.366) or social (P=0.075) cues. c, All rats spent more time at the
novel odorant hole than familiar odorant hole for the non-social (WT: P<0.001, Fmrl KO: P=0.001) and
social (WT: P=0.002, Fmrl KO: P=0.004) test.
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Supplementary Figure 4| Olfaction control for Nlgn3 KO rats. a, NIgn3 KOs spend significantly
greater time at odorant holes [(time at odorant holes/time at any hole) x 100%] than chance (3/16=18.75%,
represented by dashed line) for non-social (P=0.211) or social (P=0.397) odor tests. b, NIgn3 KOs did not
differ in latency to sniff odorant hole for non-social (P=0.787) or social (P=0.189) cues. c, All rats spent
more time at the novel odorant hole than familiar odorant hole for the non-social (WT: P=0.045, Nlgn3
KO: P=0.001) and social (WT: P=0.003, NIgn3 KO: P=0.004) test.



Nign3 transgenics wildtypes

adults

juveniles

Supplementary Figure 5| Exemplary polysufone chewing by Vign3 KO rats. Nign3 heterozygous females chewed all the
way through the plastic polysufone water bottle in a 3 day period (upper left). Juvenile Nign3 KO males showed initial
evidences of plastic chewing in a single overnight period (lower left).
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Supplementary Figure 6 | Fmrl KO and NIgn3 KO rats have altered sensorimotor gating behavior and Nign3 KO rats
exhibit decreased anxiety. a, Total distance traveled in an automated open field activity assay. b, Duration that rats spent in the
open or closed portions of an elevated zero maze. ¢, Number of head dips over the side of the open sections of the elevated zero
maze. d, Mean amplitude (arbitrary units) of the startle response to an auditory stimulus. e, Prepulse of 4, 8, or 12 dB above
background preceded the startle-eliciting stimulus, mean inhibition of startle for each prepulse is shown. f, Percent of time freezing
when exposed to a previously shock-paired context and shock-paired cue. All data are mean + s.e.m., *P<0.05, **P<0.01
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