Table S5. Evolutionary conservation of SHANK2 protein sequence.

	Mutations
	R174C
	R185Q
	R405W/T410M/R415W
	D432N
	R443C
	M453V
	E514G
	S557N
	R569H
	P587S

	SHANK2_Hu

SHANK2_Ch

SHANK2_Ma

SHANK2_Ra

SHANK2_Mo

SHANK2_Ck

SHANK2_Zn

SHANK2_Zf

SHANK2_Xe

SHANK3_Hu

SHANK1_Hu
	HIQHRLVEK

HIQHRLVEK

HIQHRSVEK

HTQHRSVEK

YVQLGTSDK

HVHHLSVEK

---------

YVQQRCVDK

YIQLQNIEK

YVQLHSTDK

YVQLGTSDK
	KMLDRGLDP

KMLDRGLDP

KMLDRGLDP

KLLDRGLDP

RLLDKGLDP

KMLDRGLDP

TLLDRGLDE

RFLEKGLDP

RLLERGLDP

RLLDKGLDP

RLLDKGLDP
	SNRRRRPPNTLAAPRVLLR

SNRRRRPPNTLAAPRVLLR

SNRRRRPPNTLAAPRVLLR

SNRRRRPPNTLAAPRVLLR

SNRRRRPPNTLAAPRVLLR

SNRRRRPPSTLAAPRILLR

SNRRRRPPSTLAAPRILLR

TGRSRQGRSTLAAPRVLLR

TKRRRVSSVGLSSPRFLQR

AKRRRLAPSGLASPRPLQR

AARRRGPGTGLTVPPALLR
	ASAPDWAVC
ASAPDWAVC
ASAPEWAVC
AGAPEWAVC
AGAPEWAVC
INIPEWSAS
INLPEWSAS
VNKLSLSPS
VNLPEWSAS

GEAQ--PAA
VFSAPGAAS
	ATSHRSLSP
ATSHRSLSP
ATSHRSLSP
ATSHRSLSP
ATSHRSLSP
ASSHRSLSP
ASSHRSLSP
ASPLRSLSP
ASLHRSLSP

GPSLRSLPH
APGPTSGSQ
	LLQQMPSKP
LLQQMPSKP
LLQQMPSKP
LLQQTPSKP
LLQQTPSKP
LLQQMQNNP
LLQQMQNNP
HPQQMQNSP
LLQQMQNNP

LLLQRLQEE
QSQPSAPTT
	LSAFEYPGP

LSAFEYPGP

LSAFEYPGP

LSTFEYPGP

-------SP

-------SP

-------SP

-----SHGP

-------PP

PPAPPPRGP
GGSLGSRGR
	VKVLSIGEG

VKVLSIGEG

VKVLSIGEG

VKVLSIGEG

VKVLSIGEG

VKVLSIGEG

VKVLSIGEG

VKVLSIGEG

IRVLSIGEG

VKVLSIGEG

IKVLSIGEG
	EGSARGHIG

EGSARGHIG

EGSARGHIG

EGSARGHIG

EGSARGHIG

EGSTRGHIG

EGSTRGHIG

EGSARGNVG

EGNARGHVG

EGTVKGRTG

EGQVKGRVG
	VQCKPRDSQ
VQCKPRDSQ
VQMRQHD--
VQCKPRD--
-VQCKPRD-
VQCKPNE--
-VQCKPNE-
VQMRQYDPR
IQPKPSD—

VQMRQHDTR
VANRSQESK


Table S5. continued.

	Mutations
	R598L
	L629P
	V717F
	A729T
	K780Q
	T796N/P801T
	R818H
	A822T/V823M/T825M
	R841X
	Y967C

	SHANK2_Hu

SHANK2_Ch

SHANK2_Ma

SHANK2_Ra

SHANK2_Mo

SHANK2_Ck

SHANK2_Zn

SHANK2_Zf

SHANK2_Xe

SHANK3_Hu

SHANK1_Hu
	TRADRSKKL
TRADRSKKL
PR-DRTKRL
SQADRSKKL
-SQDRSKKL
SKPDRTKKL
-SKDRTKKL
TREDRNKRL
GRPDRTKKL

TREDRTKRL
SRSDKAKRL
	KTVVLQKKD KTVVLQKKD KTVVLQKKD KTVVLQKKD KTVVLQKKD KAVVLQKKD KAVVLQKKD KTVVLQKKD KTVVLQKKD

KVAVLQKRD KTVLLQKKD
	VLKVVTVTR

VLKVVTVTR

VLKVVTVTR

VLKVVTVTR

ILKVVTVTR

VLKVVTVTR

VLKVVTVTR

VMKVVSVTR

VLKVVTVTR

VMKVVSVTR

MVKVVMVTR
	PDDTARKKA

PDDTARKKA

PDDTARKKA

PDDTARKKA

PDDTARKKA

PDDTARKKA

PDDTARKKA

TGDVVRKKA

PDDTARKKA

-EDGARRRA

MDEAVHKKA
	VPASKPSRA

VPASKPSRA

VPASKPSRA

VPASKPSRT

VPASKPSRT

VPVSKPSRI

VPVSKPSRI

VPPQKP--I

GPISKPLRP

AAAAEPTLR

VYQMALNKL
	PRVATIKQRPSSRC
PRVATIKQRPSSRC
PRVATIKQRPSSRC
SRVATIKQRPTSRC
SRVATIKQRPTSRC
SRVATIKQRPSSRC
SRVATIKQRPSSRC
YRAATVKQRPTSRR
SRIATVKQRPTSRC

SRAATVKQRPTSRR
QQTISASESPGPGG
	SVYERQGIA

SVYERQGIA

SVYERQGIA

SVYERQGIA

SVYERQGIA

SMYERQGIA

SMYERQGIA

LCNSQDTAV

SMYDRQGIA

SLFERQGLP

GFFATESSF
	RQGIAVMTPT RQGIAVMTPT RQGIAVMTPT RQGIAVMTPT RQGIAVMTPT RQGIAVMTPT RQGIAVMTPT QDTAVDSSPQ RQGIAVIPPT

RQGLPGPE-K TESSFDPHHR
	LGIPRGTMR
LGIPRGTMR
LGIPRGTMR
LGLPRGTMR
LGLPRGTMR
LGIPRGTMR
LGIPRGTMR
LGLPRGTIR
LGIPRGTMR

-GIPR----
FLPPG----
	SEDLYSRNA

SEDLYSRNA

SEDLYSRNA

SEDVYSRSP

SEDVYSRSP

SEDLYSRSA

SEDLYNRSA

SEG-YNHSP

SEELYNSNM

APRPPPAAT

---PPRLAL


Table S5. continued.

	Mutations
	E1162K
	G1170R
	R1290W
	Q1308R
	P1367A
	V1376I
	Dup(LP) 1387-1388
	A1429S
	P1456T
	T1506M
	D1535N

	SHANK2_Hu

SHANK2_Ch

SHANK2_Ma

SHANK2_Ra

SHANK2_Mo

SHANK2_Ck

SHANK2_Zn

SHANK2_Zf

SHANK2_Xe

SHANK3_Hu

SHANK1_Hu
	VGGAEASAP
VGGAEASAQ
VGGAEASAQ
LGGGEAGAQ
LGGGEAGAQ
-NSSEPSNQ
-NSSEPSNQ
-NSPEPTM-
-TNNDSSHQ
LG----TGP
LR----LES
	PGEAGRPLN

QGEAGRPLN

QGEAGRPLN

QGEAGGPLS

QGEAGGPLS

QSDA-RTLN

QSDS-RTLN

PGENGAVLT

PKRLPPRTG

P-TAGRDLL

SAGSGAGYG
	LGRDRKGDD  LGRDRKGDD  LGRDRKGDD  LSKDRRADD  LGKDRRADD  AGKEKKAEE  AGKEKKAEE  LGKEKRPEE  SSKEKRQGE

VPREERKS-
LGSQEKSLP
	DTSQQKSAG  DTSQQKSAG  DTSQQKSAG  DTAQQKSAG  DTAQQKSAG  DTSQQKSAG  DTSQQKSAG  DTSQQKSAG  DTSQQKTAG

DTSLQRPAGPTAPGVGPL
	AP-EPTTVP
AP-EPTTVP
AP-EPTTVP
AP-EPAAAP
AP-EPAVAP
VP-EPPASP
AP-EPPASP
KA-LSAA-P
LG-TPAA-P
AQ-PPGGTP
GPGVPPPSP
	GRTIVAVGS
GRTIVAVGS
GRTIVAVGS
GRTIVAAGS
GRTIVAAGS
CKTIVAASS
CKTIVAASS
GKTIITVSS
NKAIVSVCS
ADAGPGQGS
RRSVPPSPT
	EAVILPFRIP
EAVILPFRIP
EAVILPFRIP
EAVILPFRIP
EAVILPFRIP
DPVILPFRIP
DPVILPFRIP
EPVKLPFGIP
EPVILPFRIP
EEPELVFAVN
EENGLPLLVL
	DRA-ASVPA
DRA-ASVPA
DRA-ASVPA
DRA-ASVPA
DRA-ASVPA
DRS-VPASA
DRA-APGSA
DQA----GS
DASQMPPAT

--RIGLVPP
ATPLPPVPP
	NSSQPTNSA
NSSQPTNSA
NSSQPTNSA
NSSQPANST
NSSQPANST
VTSQPTNSL
--SQPANSL
YPALGGGHA
NPNVASNSI
PSPTTVPSP
SYDSEVATL
	HHLETTSTI
HHLETTSTI
HHLETTSTI
HHLETTSTI
HHLETTSTI
HHLETTSTI
HHLETTSTI
PQLETTSTI
HHLETTSTI
PHLETTSTI
HPLETISSA
	TVYADGQAF

TVYADGQAF

TVYADGQAF

TVYADGQAF

TVYADGQAF

TVYADGQTF

TVYADGQTF

TVYADGQAF

TVYADGQAF

TSFADGHTF

VAYLDGQAF


Table S5. continued.

	Mutations
	P1586L
	I1664T
	D1696N
	M1717I
	L1722P
	A1729T

	SHANK2_Hu

SHANK2_Ch

SHANK2_Ma

SHANK2_Ra

SHANK2_Mo

SHANK2_Ck

SHANK2_Zn

SHANK2_Zf

SHANK2_Xe

SHANK3_Hu

SHANK1_Hu
	PPPPPGSAQ

PPPPPGSAQ

PPPPPGSAQ

PPPPPGGAQ

PPPPPGSAQ

PPPPPISAQ

PPPPPISAP

PPPPPGSIP

PPPLPLSIQ

HAASAGLAS

TAGVAGGPV
	RSPEIMSTI
RSPEIMSTI
RSPEIMSTI
RSPEVMSTV
RSPEVMSTV
RSTEVMSTV
RSTEVMSTV
RGTDALSTV
RNQDGVSLI
KSPIAAARL
TSSLQRQRL
	SRPPDYESR
SRPPDYESR
SRPPDYESR
SRPPDYESR
SRPPDYESR
SRSPDYDSR
SRSPDYDSR
CRQAE---S
NRTPEFEGR
---VRPSGR
LQGVEFEMR
	SPTEMNKET
SPTEMNKET
SPTEMNKET
SPTELSKEI
SPTELSKEI
SPTEINKDI
SPTEINKDI
SPPDSGLSC
SPAEITRDI
PASLERVEG
LPASEHKVS
	NKETLPAPL

NKETLPAPL

NKETLPTPL

SKEILPTPL

SKEILPTPT

NKDIMPAPL

NKDILPAPL

DPYSQPFPN

EIIRDIKPG

RVEGLGAGA

HKVSLPSGP
	--SAATASP
--SAATASP
--SAAAASP
--SAAAASP
PPSATAASP
TASASASSP
TASASASSP
T-----SAT
------SAP
GAGGAGRPF
GPLYPGLFD


