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Supplemental Figure 1. Depletion of lysosomal enzymes upon CLNG6 deficiency. (A) LAMP1 immunoblot
showing lysosomal enrichment in collected fractions from WT and Cln6~~ samples. (B) HEX enzyme activity assay
showing significant enrichment in the collected fractions from WT and Cln6" mice. Data are means = SEM (n = 3).
(C) Immunoblot analysis of liver homogenates from Cln6”' mice and WT controls. (D) Band intensities were
quantified and normalized to GAPDH. Data are means + SEM (n = 4). (E-H) Confocal microscopy analysis of WT
and Cln6”~ MEFs showing decreased overlap of the signals of endogenous CTSD and PPT1 with the lysosomal
marker LAMP1 in Cln67 cells (E and F) and no changes in the overlap of CTSD and PPT1 with the ER marker
KDEL (G and H). Data are means = SEM; E, n= 18 (WT), n =23 (Cin67); F, n =20 (WT), n =24 (Cln6"); G, n
=5(WT),n=7(Cln6"); H,n=5 (WT), n =8 (Cln67). Statistical differences between groups were calculated
using Student’s ¢ test; *P < 0.05, **P < 0.01; NS, not significant.
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Supplemental Figure 2. Interaction and localization assays for CLNG6. (A) BiFC assay of CLN6-Y 1 with Y2-
CLNS8 in HeL a cells followed by flow cytometry. Data are means + SEM (n = 3). (B) BiFC assay of CLN6-Y2 with
Y 1-CLNS8 and CLN6-Y1 with Y2-CLN8 in MEFs followed by confocal microscopy. Green signals represent the
reconstituted YFP. Scale bar: 200 pum. (C-D) Co-IP analysis of CLN6 with CLN8 (C) and LMF1 (D). All proteins
were tagged as indicated and transiently expressed. Co-IP assays were performed using the indicated antibodies and
IgG as a negative control. Lysate represents 10% of the total cell extract used for IP. (E) Confocal microscopy



showing that CLN6 and CLNS colocalize with the ER exit site marker Sec16L (red). Scale bar: 20 um. Inset
magnifications (5x) are reported. (F) Confocal microscopy showing the subcellular localization of CLNS upon
treatment with CBM. Trace outline is used for line-scan analysis of Relative Fluorescence Intensity (RFI) of CLNS,
GM130 (Golgi marker) and KDEL (ER marker) signals. Scale bar: 10 um. (G) Pearson correlation analysis of the
co-localization extent of full-length CLNS8 and the ER marker KDEL or the Golgi marker GM130, with and without
treatment with CBM. Data are means = SEM; ER/CLNS overlap, n =20 (no CBM), n =24 (CBM); Golgi/CLN8
overlap, n= 18 (no CBM), n =25 (CBM). (H) Confocal microscopy showing that CLN6 resides in the ER upon
treatment with CBM. Trace outline is used for RFI line-scan analysis of CLN6, GM130, and KDEL signals. Scale
bar: 20 um. (I) Pearson correlation analysis of the co-localization extent of CLN6 with KDEL or GM 130 upon
treatment with CBM. Data are means = SEM; ER/CLNS overlap, n = 16 (no CBM), n =22 (CBM); Golgi/CLN8
overlap, n =15 (no CBM), n = 15 (CBM). Statistical differences between groups were calculated using Student’s

t test (A, G and I); , ¥*P < 0.01, ***P < 0.001; NS, not statistically significant.
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Supplemental Figure 3. CLN6 does not traffic to the Golgi in the presence of a Golgi-restricted CLN8 mutant.
(A) Confocal microscopy analysis showing ER localization of full-length CLN6 and Golgi localization of CLNS-
RRXX (CLN8-dK) upon cotransfection of the two constructs in CLN6~~ cells. Trace outline is used for line-scan
analysis of Relative Fluorescence Intensity (RFI) of CLN8, CLN6, Golgi m-Cherry and ER m-Cherry signals. Scale
bar: 10 um. (B) Pearson correlation analysis of the co-localization extent of CLN6 with ER and Golgi markers when
cotransfected with CLN8-dK in CLN6~ cells. Data are means + SEM; ER/CLNG6 overlap, n =20 (CLN8), n = 24
(CLN8dK); Golgi/CLNG6 overlap, n =25 (CLN8), n = 18 (CLN8dK). Statistical differences between groups were
calculated using Student’s 7 test; NS, not statistically significant.
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Supplemental Figure 4. Generation and validation of CLN67~ cells. (A) Cartoon depicting the region from CLN6
gene that was deleted to generate CLNG6 ™~ cells by CRISPR/Cas9 genome editing. (B) PCR clone screening of
individual HEK293-T cell lines to identify clones carrying deletion of CLN6 exon 2 (CLN6™") upon CRISPR/Cas9
genome editing. Expected WT amplification band: 2036 bp; expected CLN67~ amplification band: 1155 bp. (C)
gRT-PCR using RNA extracted from CLN67 clone #2 shows lack of expression of CLN6 upon removal of exon 2
and flanking regions for a total of 881 bp. Data are means + SEM (n = 3); (D) Immunoblot analysis of WT and
CLN6" cells showing decreased signal for endogenous CTSD and PPT1 in CLN6 " cells, which was rescued by re-
expression of myc-CLN6. Data are means £ SEM; n =5 (CTSD), n =3 (PPT1). Statistical differences between
groups were calculated using Student’s ¢ test (C and D); **P < 0.01, ***P < 0.001, NS, not statistically significant.
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ECRs C—
Human GATGGPGAQLGASFLOARHGSVSADEAARTAPFHLDLWFYFTLONWVLDFGRPIAMLVF PLEWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSPRTLPRSITYVSIIIFIMGASI LFSGYQHHL TIK
40 - Gorilla LGAAGGPGAQLGASFLOARHGSVSADEAARTAPFHLDLWFYFTLONWVLDFGRPIAMLVFPLEWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSPRTLPRSITYVSITIFIMGASI LFSGYQHHL 11K
Orangutan ATRRRQHPGAAGGPGAQLGASFLOARHGSVSADEAARTAPFHLDLWFYFTLONWVLDFGRPIAMLVFPLEWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSPRTLPRS ITYVSIIIFIMGASI LFSGYQHHL 11K
Gibbon RRRQNPGAAGGPGAQLGASFLOARHGSVSADEAARTAPFHLDLWFYFTLONWVLDFGRPIAMLVFPLEWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSPRTLPRSITYVSITIFIMGASI LFSGYQHHL 11K
Squirrel AAARKRQHPGAAGGPGSQPGASF' LOARII&SIKM;LADHTAPFHLDLHFYFTLONWILDFGRPIAHLV} PLOWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSPRTLPRSMVYVSIITFIMGASIHL LFSGYQHHL IIK
35 . Dog AARRRQHPGAAGGAGAQPGASFLOAKHSSGKADEAVGTAPFHLDLWFYFTLONWVLI FPLEWFPLNKPSVGDYFHMAYNI ITPFLLLKLIERSPRTLPRSVIYVSIITFVMGASIHL L YOHHL 1IK
Cat ARRRQH! G AQPGASFL( ADEAAGTAPFHFDLWFYFT! "“'"’"‘ GRPIAHLVFPLEHFPLNKPSVGDYFHHAYNI ITPFLLLKLIERSPRTLPRSMIYVSIITFVMGASI L YQHHL IIK
Ferret H"rx—mRRROHPCAAGLAAAOP(,ASFLOARHSA‘IKADEAAGTAPFHE‘DLHFYFTLQNWILDFGRPIMLVPPLEHFPLNKPSVGDYFHHAYNI ITPFLLLKLMERSPRTLPRAMIYLSIITFVMGASI LFSGYQHHL
Dolphin AARRRQHPGAAGGPGAQPGASFLOARHSSVKADEAASTAPFHLDLWFYFTLONWILDFGRPIAMLVFPLEWFPLNKPSVGDYFHMAYNI ITPFLLLKLIERSPRTLPRSMIYVSI ITF IMGASTHLVGDSVNERLIF! SGYONH!SVREN‘PHK
30 4 Wild boar (RRQOPGAAGGPGAQPGASFLOARHSSVKADEAASTAPFHLDLWFYFTLONWILDFGRPIAMLVFPLEWF] 'HMAYNIITPFLLLKLIERSPRTLPRSMIYVSIITFIMGASI
Elephant RRQHPGAAGGPGTQPGASSLOARHGSVKADEAARTAPFHLDLWFYFTLONWVLDFGRPIAMLVF PLEWFPLNKPSVGDYFHMAYNI ITPFLLLKLIERSPRTLPRSMIYISIITFIMGASIHLVGDSVNERLL! GYOHHISVREN‘P!II(
Sheep [EAAARRR-HP( AQPGASFL( DEAAGTAPFHLDLWFYFTL TAMLVFPLEWF 'HMAYNI ITPFLLLKLIERCPRTLPRSLIYVSIITFIMGASI
Yak AARRR-HPGAAGGPGAQPGASFLOARHSSVKADEAAGTAPFHLDLWFYFTLONWVLDFGRPIAMLVF PLEWFPLNKPSVGDYFHMAYNI ITPFLLLOLIERCPRTLPRSLIYVSIITFIMGAS IHLVGDSVNHRLI! GYQ\IHISVRENPI IK
2 5 Cattle RR-HPGAAGGPGAQPGASFLOARHSSVKADEAAGTAPFHLDLWFYFTLONWVLDFGRPIAMLVF PLEWFPLNKPSVGDYFHMAYNI ITPFLLLOLIERCPRTLPRSLIYVSIITFIMGASIHL VRENPIIK
2 > 7 Armadillo ‘.LRRQHI’G?AGGAGAQPGASFLQARHSSARADEAARTAPFHLDLHFYLTLQNHVLDFGRP!AHZ_VFPI.EHFPLN’KPSVGDYFHHAYWITPF’ LLK L IYVSIITFIMGASIHL .LFSGYQHHLSVRENPIIK
© Bushbaby AAGG- PGTSFLOTRHSSIKAEEATCTAPFHLDLWFYFTLOQ! TAMLVFPLEWFPL FHMAYNVITPFLLLKLIERSPRTLPRSITYISIITFIMGASIHL LFSGYQHHL 1IK
I Rabbit SGPEAQPSASFLOARHASAQADDVEPTAPFHLDLWVYFTLONWVLDFGRPTAML' V"PLBHFPLN’KPSVGDYFHHA‘{WITPFLLLKLXERSPRTLPRSVVY\/SIITFIHGASIH'LVGDSV)I’HRLL GYQHHLSVRENPVIK
[0} Pika 'PGASFLOARHAS TKADDVNEPAPFHLDLWVYFTLONWVLDFGRPIAMLAFPLEWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSPRTLPRSLIYISIITFIMGI SGYQHHLSVRENPIIK
> 20 -1 Mouse 'GVAFVQARHGS' EDKDRTAPFHLDLWFYFTLONWVLDFGRPIAMLVFPIQWFPLNKPSVGDYFHMTYNI ITPFLLLKLIERSPRTLPRSIVYVSIITFIMGASI QHHL
= Rat PGVAFL EDKDRTAPFHFDLWFYFTLONWVLDFGRPIAMLVFPIQWFPLNKPSVGDYFHMAYNI ITPFLLLKLMERSPRTLPRS I TYVSIITFIMGAST 'QHHL TIK
ﬂ Guinea pig AAGA--QLLGASFQQARHSPIKAEEVNHTAPFHLDLWFYFTLONWVLDFGRPIAMLVF PLOWFPLNKPSVGDYFHMAYNVITPFLLLKLIERSSRTLPRSMIYVSIITFIMGASI QHHL IIK
(0] Turtle G: PPAAPG-SQQPGGSF DTFKTSQFHFDLWFYFTLONWVLDFGRPIAMI ILPLEWFPLNKPSAGDYFHMAYNVITPFLLLKLIERSPKTLPRSVVYVSIIVFVMGAST
o 1 5 B Chicken R PQPSGPL’ RH DTSKTSPF nLDLWFYFTLQNWVLDFGRPIAHI1LPLEHFPLNKPSAGDYFHHAY)WITPFLLLKLXERSPKT 'VSIITFVMGAS IHLVGDSVNHRLIFSGYQHHLSVRENPIIR
Xenopus VSIITFVMGASI 'QLHL IMO
Coelacanth "I ITFVMGAS IHLVGDSVNHRLI LSGYQLHISVRENPI IK
Shark ITFVHGASIHLVGDSINHRLILSGYQLHLSVRENPHR
1.0 TLIMGASI! LLSGYQNHL MR
Zebragish FVHGASIH.LVGDSIIIHRLILSGYQLHLSVRBNPII
Fugu
o 5 Tilapia ASIHLVGDSINHRL.‘ELSGYOLH!SVR
N Medaka STPDJSEDKGPQRKGOCFHFDLHLCLT\' ASIHLVGDSINHR RENPIIK
Stickleback ~TKKTSTHGGSKEKEPQQRRPHFHCDLWFCLTLQ! U NPIIR
Cod ~TSTQONRKIVSRENASSEKSPKFHLDLWLWLTLENWILDFGRPIIMIVLPLEWFPLI PILLLKLVERSPKVLSRSAVYLCIITL RLMLSGYOLHISVRENPHK
0 T 3 T T
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Position in alignment
-58-8 y _ _ _ _
ECRs D = f=—=1 =
Human NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFSGCFTASKAESLIPGPALLLVAPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQXRKRLFLDSNGLFLFSSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRH
40 1 Gorilla NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFSGCFTASKAESLMPGPALLLVAPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQXRKRLFLDSNGLFLFSSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLEVSSRH
Orangutan NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFSGCFTASKAESLMPGPALLLVAPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQXRKRLFLDSNGLFLFSSFSLTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRH
Gibbon NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFSGCFTASKAESLMPGPALLLVAPSGLYYWYLVTEGQIFILFIFTFFAMLALVLEQKRKRLFLDSNGLFLFSSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHISSOH
Squirrel NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFSGCFTASKAGNSMPGPALLLVAPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQXRRCLFLDSNGLFLFYSFTLTLSLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSOH
35 = Dog NLSPETLIDSFELLYYYDEYLGHCMWYVPFFLILFIYFSGCFTPTKAZSSMPGAALLLAMPSCLYYWYLVTEGQIFILFIFTFFAMLALVLHQXRKRLF LDSNGLFLFYSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRP
Cat NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFIYFSGCFTPTI SSAPGVALLLVMPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQKRKRLFLDSNGLFLFYSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRH
Ferret NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFSGCFTPT] S 'VALLLVVPSGLYYWYLVTEGQIFILFIFTFFAMLALVLH! KCLFLDSNGLFLFYSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRR
Dolphin NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFSGCFTP' ESS| PALPLVVPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQXRKRLFLDSNGLFLFSSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRH
30 d Wild boar  NLKPETLIDSFELLYYYDEYLGHSLWYIPFFLILFMYFSGCFTRERTESVM] ALLLVVPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQKRKRLFLDSNGLFLFYSFAITLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSRH
Elephant NLKPETLIDSFELLYYYDEYLGHSMWYVPFFLILFMYFSGCFT) (AESSVPEEALLLVVPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHRKRKRLFLDSNGLFLFYSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSOH
Sheep NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFSGCFTRKAES SMPALLLVVPSGLYYWYLVTEGQIFILFIFTSFAMLALVLH KRLFLDSNGLFLFYSFALALLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSSQY
Yak NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFSGCFRRIKAES SMPC LLVVPSGLYYWYLVTEGQIFILFIFTSFAMLALVLHQKRKRLFLDSNGLFLFYSFALTLLLVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTLHVSS§
attle NLKPETLIDSFELLYYYDEYLGH: IPFFLILFMYFSS( 'KAESSMPGA VVPSGLYYWYL! IFILFIFTSFAMLALVLH KRLFLD: LFLFYSFALTLLLVALWVAI )PVLRKKYPGVIYVPEPWAFYTLHV:
[0) 25 Ci 1 SFELI LGHSMWYIP! ILFMYFSSCF] S: LVVPS VTEGQ: SNGLFLFYSF! \WLWND! 'GVIYVPEPW H'
- . T Armadillo  NLOPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFSGCHEWAKAKSSMPG, LVVPSGLYYWYLVTEGQIFILFIFTFFAMLALVLH KOLFLDSNGLFLFYSFALTLLLVTLWVAWLWNDPILRKKYPGVIYVPEPWAFYTLHVESRH
E Bushbaby NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFSGC] AESLMPGPABRLVMPSGLYYWYLVTEGQIFILFIFTFFAMLALVLH KHLFLDSNGLFLFSSFTLTLLLVALWVVWLWNDPVLRKKYPGVIYVPEPWAFYTLH] HH
Rabbit NLKPETLIDSFELLYYYDEYLGHCMWYVPFFLILFMYFSGQRSACRAHSALPGPARBLLGPSGLYYWYLVTEGQIFILFLFTFFAMLALVLH KRLFLDSNGLFLVYSFALTLSLVALWVAWLWDDPVLRKKYPGVIYVPEPWAFYTLI S
[0} Pika NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFMYFS 'ACRAHSSLPGPA! LGPSGLYYWYLVTEGQIFILFIFTFFAMLALVLHQORKCLFLDSNGLFLFY; LVALWVAWLWNDPVLRKKYPGVIYVPEPWAFYTL]
> 20 M Mouse NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFSQRFTTCKAESHMPGPALRE VPSCLYYWYLVTEGQIFILFIFTFFAMLALVLHQKRRRLFLDSNGLFLL] AL' \VALWVAWLWNDPVLRKKYPGVIYVPEPWAFYT!
= Rat NLKPETLIDSFELLYYYDEYLGHCMWYIPFFLILFMYFS@ERFTTSKAESHMPGPALIRVPSGIYYWYLVTEGQIFILFIFTFFAMLALVLY LDSNGLFL] ALTLN WVAWLWNDPVLRKKYPGVIYVPEPWAFYT]
E Guinea pig NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILVMYFS@EFTACKAQSTMPRAALLESNPSCLYYWYLVTEGQIFILFIFTFFTMLALY] KRRR DSNGLEJREY SFALTLS BEALWVAWLWNDPILRKKYPGVIYVPEPWAFYTREVS SEH
[0} Turtle NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFIYFSRCFTPIQEESRMPLAALLI PSSLYYWYLVTEGQIFILYIFTFFAMMALYMNOKRKGL! NG! 'YSFIITLVLN VWLWNDKILRKKYPGVIYIPEPWAFY' LSNLH
I 1 5 - Chicken NLKPETLIDSFELLYYYDEYLGHSMWYIPFFLILFIY§ FTPDEDESRMPMSALLLMSRSSLYYWYLVTEGQIFILYIFTFFAMMA KGLV] JFYSFIITLVLIA VWLWNDKTLRKKYPGVIYIPEPWAFYSEBHMSNLH
Xenopus NLTPPTLVDSFELLYYYDEYLGHSMWYIPFFLILFI FTKIRAESRMPLSAWALLERS SLYYWYLVTEGQIFIIFIFTFFAMI MHQRRKGLHLD:! FLLFSFSATLIFIA 'HLHNDO!LRKKYPGVIYIPEPWA RBHVNNLH
Coelacanth NLKPEALIDSFELLYYYDENLGHSMWYIPFYLIFFLMEF'GCFTPIKEDNKMPLSAWLLLABSCLYYWYLVTEGQIFILYIFTFFA 'MHQXRKGLVLDSNGLFLFYSFSITLALIAV LRKKYPGVMYVPEPWAI HIKSQH
Shark DLKPQTLIDSFELLYYYDETLGHLMWYIPFFIII 'TGCFTARKEDSKMPLSGWLLVG] LYYWYLVTEGQIFILYIFTTE} JATVMH KGLFLDCNGLFLSYSFY ITLALVAGWV!( Ri D' 'VLRKKYPGVMYVPEPWAY} HIKP-H
1 0 4 Hedgehog GLKPETLIDSFELLYYYDEYLGHSMWYTPFFLI] FSSCFTPHAAPSPVPRRALLLVPPRRLYYWYLVTEGQIFVLFLFTR {LALVLHRRRRRLLLDANGTFLLASFSLGLLLVALWVAI RALRRRYPGLIYVPEPWAREF LEVCVGP
Zebragish ] RSLIDSFELLYYYDEHLGHSMWY IPFE YFTGCFTQVKDEK-MSTSGWLLLGPSElY 'LITEGQIFVLY! "AMVATVMRQRRMGFVLDSNGRFLFYNFIITLGLVLVWVAYLWND RKKYPGIIYVPEPWS 'LHIKGS
Tetraodon NLU! IDSFELLYFYDEQLGHLMIY VLTLYFSGSFTKAKIQESMPISGWLLLGPSA LATEGQI' 'FLAMVTILISKRRRGLRPDONGSFLFCSFAAALLLVALWVAYLWNDPY YPGLLYVPEPW,; 'TLHISNKH
Fugu NLKP? DSFELLYFYDEOL@ PFF IVLTLYFSGCFTKAKKQESFPVSGWLLLGPSA 'LVTEGQIT LTFLAMVTILISKQHKGLRPDONGLFLLCSFTVTLLLVGLWVVYLWNDPVLI PGLIYVPEP! 'TLHISKNH
0 5 o Tilapia DLKPA! RSFELLYYYDRBGH . MWY IPFFIILFIYFTGCFSSGEEQKKVPLAGWLLLGPSAL! VTEGQ! FLLTFVAMVAMVIFQHHKGLGPDSNGLFLFYSFSVTVLLVALWVAYLWNDPVLRX IYVPER 'TLHIKKSH
= Medaka DLKPDSL! ELLYY HIMWYIPFFIILFIYFSGCFCSTHEERRITVPGWLLLGPSAL! LVTEGQEWE LFLLTFFAMVAMVMFQLHKGLSPDSNGLFLLYSFSVTLLLVALWVAYLWNDKVLREK' Pl EYYTLHIRKNH
Stickleback DLKPASLID LL EHLGHLMWY IPFFVILFIYFTGCFTKAEEQKRLPASGCVLLGPSAL! 1B JFLLTFLAMVVMVIHQHRRGLSPDSNGLFLFCSFSVTLLLVALWVAHLWNDPVLRNKYPG! ISYYTLHIKONH
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Supplemental Figure 5. Evolutionarily constrained region analysis of CLN6. Shown is a multi-alignment of
CLNG6 protein sequences along with a plot of local evolutionary rates. The red plot reports the average number of
amino acid substitutions per site, taking into account the evolutionary relationships among proteins. Indicated are the
protein transmembrane domains (TM, purple lines), cytosolic domains (Cyt, orange lines) and luminal domains (ER,
green lines). Evolutionarily constrained regions (ECRs) are indicated with red lines.
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Supplemental Figure 6. Generation and expression of the CLN6AL?2 construct and tests for CLN6
dimerization. (A) Cartoon structure of CLN6AL2. (B) Protein expression of full-length CLN6 and CLN6AL2, both
tagged with myc. (C) Confocal microscopy analysis showing co-localization of CLN6AL2 (green) with the ER
marker PDI (red). Scale bar: 20 pm. (D) Quantification of BiFC of CLN6-Y1 with CLN6-Y2 in HEK-293T cells by
flow cytometry. CLN6-Y1 is used as a negative control. Data are means + SEM (n = 3). (E) Representative gating
for BiFC-flow cytometry analysis. Cells were co-transfected with split-YFP vectors and a Ruby plasmid (red
fluorescence) that was used to normalize BiFC readings for transfection efficiency. CLNG6 proteins form
homodimers and we used this property to set up the gates for BiFC-flow cytometry assay. Shown are examples of
histograms of BiFC data for CLN6-Y 1/CLN6-Y2 (left) and CLN6-Y 1 (control, right). Statistical differences
between groups were calculated using Student’s ¢ test; ***P < 0.001.
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Supplemental Figure 7. CLNG6 deficiency does not impair trafficking of LyzC. Confocal microscopy analysis of
WT and CLN67~ HEK293-T cells transfected with a plasmid expressing lysozyme C, a secretory protein that does
not reside in the lysosome, fused with streptavidin binding protein (SBP)-eGFP (LyzC-SBP-eGFP) and streptavidin-
KDEL ‘‘anchor’’ that retains SBP-containing proteins in the ER. Shown are representative images of cells without
addition of biotin (0 min) and at 5, 10, and 20 min from the addition of biotin. Manders’ overlap coefficients (MOC)
measuring the degree of colocalization between LyzC-SBP-eGFP (green signal) and the Golgi marker GM130 (red
signal) are reported. Scale bars: 100 pm. Data are means = SEM; WT cells, n =21 (0 mins), n =24 (5 mins), n =20
(10 mins), n =23 (20 mins); CLN6™~ cells, n = 25 (0 mins), n = 23 (5 mins), n = 22 (10 mins), n = 22 (20 mins).
Statistical differences between groups were calculated using Student’s 7 test; NS, not statistically significant.
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Supplemental Figure 8. Split channels of the RUSH cargo assay analysis. Single confocal microscopy channels
for the analyses reported in Figure 7 and Supplemental Figure 7. Green, SBP-eGFP-fused enzyme (CTSD, GALNS,
PPT1, or LYZ/LyzC). Red, Golgi protein GM130. Scale bars: 100 pm.
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Supplemental Figure 9. Analysis of ER-stress pathways in vivo. (A) Immunoblot analysis of whole-brain
homogenate from wild-type, Cln6"-, CIn8, and Cln6~~;CIn8~~ mice. Blots were run in parallel and band intensities
were quantified and normalized to GAPDH. Data are means + SEM (n = 3, *P < 0.05), paired ¢ test coupled with
false discovery rate (FDR) < 0.1 for multiple testing. (B) Immunoblot analysis of liver homogenate from wild-type,
Cln67, CIn87, and Cln6"; CIn8" mice. Blots were run in parallel and band intensities were quantified and
normalized to GAPDH. Data are means = SEM (n = 3). Statistical differences between groups were calculated using
Student’s ¢ test coupled with false discovery rate (FDR) < 0.1 for multiple testing. *P < 0.05.
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Supplemental Figure 10. Analysis of ER-stress pathways in mouse brain subregions. (A-C) Shown are
immunoblot analyses of mouse brain subregions from wild-type, Cln6"~, CIn8", and Cln6""; CIn8”~ mice. Blots
were run in parallel and band intensities were quantified and normalized to GAPDH. Data are means = SEM (n = 3).
Statistical differences between groups were calculated using Student’s 7 test coupled with false discovery rate (FDR)
< 0.1 for multiple testing. *P < 0.05.
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Supplemental Table 1. FDR values of the ERG analysis.

f;i‘:l':m o WT, CIn6*  WT, Cin8*  WT,DKO  Cin6-CIn8 Cin6",DKO CIn8"-, DKO
a-wave (Scotopic)
0.1 0.831 0.302 0.380 0.233 0.134 0.814
1 0.120 0.080 0.073 0.051 0.028 0.814
2.5 0.009 0.028 0.014 0.732 0.028 0.631
25 0.026 0.028 0.014 0.257 0.053 0.274
b-wave (Scotopic)
2.5 0.022 0.344 0.027 0.210 0.579 0.294
25 0.022 0.054 0.021 0.424 0.488 0.964
791 0.002 0.114 0.001 0.949 0.004 0.294
b-wave (Photopic)
0.001 0.210 0.089 0.242 0.307 0.905 0.445
0.01 0.074 0.052 0.026 0.623 0.412 0.820
0.1 0.101 0.052 0.041 0.521 0.035 0.820
1 0.210 0.089 0.071 0.521 0.019 0.445
2.5 0.071 0.052 0.022 0.521 0.035 0.820
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Supplemental Table 2. List of antibodies.

Antibodies Supplier Catalog # Host Working dilution
Primary antibodies
anti-C-myc Sigma-Aldrich C3956-2MG Rabbit 1:1000
anti-CTSB (CA10) Millipore IM27L-100UG Mouse 1:1000
anti-CTSD (R-20) Santacruz sc-6487 Goat 1:1000
anti-CTSD (D-7) Santacruz sc-377299 Mouse 1:1000
anti-CTSD (CTD-19) Abcam ab6313 Mouse 1:1000
anti-GALNS Abcam abl187516 Goat 1:1000
anti-GAPDH (6C5) Santacruz sc-32233 Rabbit 1:1000
anti-GFP Abcam ab13970 Chicken 1:1000
anti-GFP Cell Signaling 2956S Rabbit 1:1000
anti-GM130 Abcam ab526449 Rabbit 1:200
anti-KDEL (10C3) Abcam ab12223 Mouse 1:200
anti-LAMP1 (1D4B) Santacruz sc-19992 Rat 1:250
anti-LAMP2 (H4B4) Santacruz sc-18822 Mouse 1:1000
anti-PPT1 Santacruz sc-130726 Rabbit 1:500
anti-PPT1 Sigma HPA021546-100UL Rabbit 1:1000
anti-TPP1 Santacruz sc-393961 Mouse 1:1000
anti-TPP1 (H-300) Santacruz sc-66836 Rabbit 1:500
anti-NAGLU Abcam ab72178 Rabbit 1:500
anti-BiP (C50B12) Cell Signaling 3177S Rabbit 1:1000
anti-CHOP/GADD153 (B-3) Santacruz sc-7351 Mouse 1:500
anti-phospho-elF2a (Ser51) (D9GS) Cell Signaling 3398S Rabbit 1:500
anti-e[F2a (D7D3) Cell Signaling 5324S Rabbit 1:1000
anti-IREla (14C10) Cell Signaling 32948 Rabbit 1:500
anti-ATF6 (D4Z8V) Cell Signaling 65880S Rabbit 1:500
anti-phospho-SAPK/INK (G9) Cell Signaling 92558 Mouse 1:500
anti-SAPK/JNK Cell Signaling 92528 Rabbit 1:1000
Secondary antibodies
Alexa Fluor® 488 Anti-Rat [gG Invitrogen A-11006 Goat 1:1000
Alexa Fluor® 488 Anti-Chicken IgG Invitrogen A-11039 Goat 1:1000
Alexa Fluor® 488 Anti-Mouse 1gG Invitrogen A-21200 Chicken 1:1000
Alexa Fluor® 594 Anti-Mouse 1gG Invitrogen A-21201 Chicken 1:1000
Alexa Fluor® 594 Anti-Rabbit IgG Invitrogen A-21202 Donkey 1:1000
Alexa Fluor® 633 Anti-Mouse 1gG Invitrogen A-21052 Goat 1:1000
Alexa Fluor® 633 Anti-Goat IgG Invitrogen A-21082 Donkey 1:1000
ECL anti-rabbit [gG-HRP GE Healthcare NA9340-1ML Donkey 1:5000
ECL anti-chicken IgY-HRP Santacruz sc-2428 Goat 1:5000
ECL anti-goat [gG-HRP Santacruz sc-2020 Donkey 1:5000
ECL anti-rat [lgG-HRP GE Healthcare NA9350-1ML Goat 1:5000
ECL anti-mouse IgG-HRP GE Healthcare NA9310-1ML Sheep 1:5000
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Supplemental Table 3. Oligonucleotides used for cloning, gene/genome editing, and qRT-PC.

Name

pIRESneo3-SS-SBP-
eGFP-PPT1
pIRESneo3-SS-SBP-
eGFP-GALNS
CLNG6 infusion short
CLNSAL

CLN8dK

CRISPR _CLNG6 1
CRISPR_CLN6 2
CRISPR _CLNS8 B
CRISPR _CLNS8 D
DNA check CLN6
gRT_CRISPR CLN6
CLN8_entryclone
CLN8 _KI check

Cyclophilin
Ctsh
Ctsd
Gaa
Glbl

Tppl

Forward Primer

Reverse Primer

Cloning and mutagenesis

agctgtacaagggecgggaccegecggegeege

agctgtacaagggeegggecccgeageeccecaacat

cagtgtggtggaattcatggaggegacgeggagg
ctggtcagcagcectgtate
ggecctetagactcgagetatggecttcgtcgacgeageag
ctgeecgttgectte

Genome editing

caccggtccatcaggattggtcta
aaactagaccaatcctgatggacc
caccgtgtagggcccggecegtgt
caccgcegccctttacctgegtttce
ttgggaaaagcttcatcagg
aggccaggcatggctct
ttgctcgagggaattcatgaatectgegagegatggg
agcataggaccgtgtgttce

RT-gPCR
ggcaaatgctggaccaaacacaa
ttgegttcggtgaggacatag
cgtcctttgacatccactacgg
ctcctacccaggtee
aaatggctggcagtccttctg
ccccteatgtggattttgtgg

tgatcagttatctagttatccaaggaatggtatgatgteg
tgatcagttatctagttagtgggaccagaggceacttett

ccaccgecaccatcgatgtgecgactgetgacgtgaagg
agcttggagattgaccaaag
gaaggcaacgggcagetgetgcgtcgacgaaggecatagetcgagt
ctagagggce

caccgctctatgacttggecegte
aaacgacgggccaagtcatagage
aaacacacgggcegggecctacac
aaacggaaacgcaggtaaagggcgc
ggtgctecacttectttect
ggaataccagcatggcaatg
cgcaccgggcgaattccttacatattcagatcctcttctga

aaaggtagccaggtgtggte

gtaaaatgcccgeaagtcaaaag
aaatgcccaacaagagecg
tggaaccgatacagtgtcetgg
atggccaggctcttgttgtcag
acctgcacggttatgatcggt

tggttctggacgttgtettgg
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