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Supplementary Figure 1. Transcription changes of nrf2 target genes in WT and nrf2fh318/f318. The relative expressional changes of gstp, prdx and nqo-1 between WT and nrf2fh318/f318 in lens (A), heart (B), and Brain (C) tissues were measured using qRT-PCR. Data are expressed as mean ± SD. n=3 for lens, heart, and brain tissues. Statistical significance was calculated using two-tailed t-test.
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Supplementary Figure 2. Relative cryaba, cryabb and nrf2 transcripts in different tissues.  The relative level of cryaba, cryabb (A) and nrf2 (B) mRNA were compared using qRT-PCR analysis in different tissues. Statistical significance was calculated using ANOVA.
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Supplementary Figure 3. Tissue-specific upregulation of cryabb in response to Nrf2 deficiency. Relative mRNA expression of cryabb (A) in whole embryos at 4 dpf, (B) eyes, (C) heart, and (D) brain tissues of WT, nrf2fh318/fh318, cryaba-/-, and cryaba-/-;nrf2fh318/fh318. Data are expressed as mean ± SD. Statistical significance was calculated using one-way ANOVA.
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Supplementary Figure 4. Upregulation of cryabb transcript in response to tBHP treatment. (A) Relative mRNA expression of cryaba and cryabb at 4 dpf were measured by qRT-PCR after treatment of 800 uM tBHP for two hours.  Statistical significance was calculated using two-tailed t-test.
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Supplementary Figure 5. Changes in the transcription of Nrf2 target genes in cryab mutants. Relative levels of nrf2, gpx1a, gstp1, prdx1, hmox1a, nqo1, gadd45bb, and gclc in cryaba-/-, cryabb-/-, and cryaba-/-;cryabb-/- mutated embryos at 4 dpf were measured by qRT-PCR. Data are expressed as mean ± SD from 3 independent measurements. P-values were calculated using one-way ANOVA.
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[bookmark: _Hlk126324460]Supplementary Figure 6. Percentage of lens defect in cryaba and cryabb KO embryos. (A) Lens of embryos from cryaba+/- incross were screened at 4 dpf for lens abnormalities, and the genotype of cryaba was determined. (B) The percentage of lens defect at 4 dpf was compared among WT, cryaba-/-, and cryabb-/-. Statistical significance was calculated using one-way ANOVA.
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Supplementary Figure 7. Gene Ontology analysis of lens transcriptomics. Lens RNA-seq data were compared between WT vs cryaba-/- (A) and cryaba-/- vs cryaba-/-;nrf2fh318/ fh318 (B) through ingenuity pathway analysis (www.ingenuity.com). 
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Supplementary Figure 8. The level of cryaba, cryabb, and nrf2 mRNA in lens and heart tissues. Normalized count values of cryaba, cryabb, and nrf2 from lens RNA seq (A-C) and heart RNA-seq (E-F) are plotted as bar graphs. * Indicate False Discovery Rate (FDR) < 0.05.
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Supplementary Figure 9. Heatmaps for the heart extracellular region GO cluster from cryaba-/- versus cryaba-/-;nrf2fh318/ fh318 (A) and WT versus cryaba-/-;nrf2fh318/ fh318 (B). (C) Venn-diagram analysis between the two GO clusters identifies significantly changed genes associated with ECM region in cryaba-/-;nrf2fh318/ fh318 compared with WT and cryaba-/-
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Supplementary Figure 10. Expression of genes in the tight junction GO cluster. Normalized count values of each gene associated with tight junction are illustrated as bar charts from heart RNA seq data. * Indicate False Discovery Rate (FDR) < 0.05.


Supplementary Table 1. Oligomer sequences for nrf2 pathway
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Supplementary Table 2. Oligomer sequences for cholesterol biosynthesis pathway
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Supplementary Table 3. Normalized counts (cpm) of genes in extracellular region part GO cluster from heart RNA-seq. Comparison between cryaba-/- versus cryaba-/-;nrf2fh318/ fh318
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Supplementary Table 4. Normalized counts (cpm) of genes in the extracellular region GO cluster from heart RNA-seq. Comparison between WT versus cryaba-/-;nrf2fh318/ fh318
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Table S1. Primer sequences for nrf2-downstream genes

ZF b-actin F |ACATCCGTAAGGACCTG
ZF b-actin R |GGTCGTTCGTTTGAATCTC

ZF gpxla F  |AGATGTCATTCCTGCACACG

ZF gpxla R |AAGGAGAAGCTTCCTCAGCC
ZF gstpl F TCTGGACTCTTTCCCGTCTCTCAA
ZF gstpl R |ATTCACTGTTGCCGTTGCCGT
ZF_ngol F CGAGATGTTGCAGTTCAGGC
ZF_ngol R ATCGACCCTCTTTCCATGCA

ZF hmox1 F  |CCACGTCAGAGCTGAAAACA
ZF hmox1 R |AGCGCTCGGTAGATCTCGTA

ZF prdx1 F  |TTTCATTCATTCACTCTCGGATT
ZF prdxI R |AAACTGTCCATCAGGCATCAC
ZF nrf2 F GACAAAATCGGCGACAAAAT
ZF_nrf2_R TTAGGCCATGTCCACACGTA
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Table S2. Primer sequences for cholesterol biosynthesis pathway

dhcr24_F  |ACTTTGAGGCCACATCATCC
dhcr24_R  |GAATTCCTTGCGTTCCATGT
cyp51_F |TTCGCCTACATCCCATTCG
cyp51_R |AACATCCGCAGCAGAGTC
ebp_F CCGTCAGCATGGAGACAGTA
ebp_R TGCAGCACAAATCTGTAGGG
hmgcra_F [CTGAGGCTCTGGTGGACGTG
hmgcra_R [CGCCGCAGCTACGATGTTGGCG
msmol_F |TCAGCATCCCTTATGACTGG
msmol_R [AATGGAGAAGTGAAGTCGTGA
Iss_F TACAAGCATTTCTTGAGGCAG
Iss_R CAGTCAGCAACTATCCAACC
sglea_F ACAGCTACCAGAGCACTTAAA
sqlea_R CGCATGTTATACGCATCTCC
hsd17b7_F |[AAGGGTGCAGAGGAGTTCAA
hsd17b7_R |[CCCGATAAAAGGCTACGTGA
hmgcsl F [CTCACTCGTGTGGACGAGAA
hmgcsl_R [GATACGGGGCATCTTCTTGA





image13.tiff
Table S3 Cpm values from heart RNA seq

cryaba’~ vs cryabal-;nrf2f318/fh318
GO0:0044421 extracelluar region

cryaba”;

WT cryaba-J- nrleh.’HB/Ih.’HB n’fzm318/lh318
cpa5 584.5 891 92 98|
ctsha 3733 3678.5 440.5 911.5]
cpa2 118.5 119 8.5 12]
matn4 1053.5 2340.5 523 918.5]
wifdc1 184.5 507.5 78.5 115.5
gdf3 52.5 128.5 21 31
ccl39.2 14.5 43.5 2 4
unc119b 217.5 257.5 1099.5 444
igfbp1b 345 370 500 140)
hapinia 732 2182.5 1693 4734
ptx3a 70 119 110 233
rspo2 25 43.5 44 121
wnt7aa 44.5 64 67.5 126.5
anxalc 5.5 6 7 62.5)
chga 0 0 0.5 18.5
ccl19a.2 3 2 2.5 52.5|
apoeb 57 42.5 59 711.5)
acana 676.5 859 1328 1535
sema3laa 551 189 501.5 400
cxcl20 752.5 441.5 594.5 724
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Table S4

WT vs cryaba’-;nrf2fh318/h318
GO0:0044421 extracelluar region

cryaba g
WT cryaba-l- n'_fzﬂl315/ﬂ1315 nrleh.?18/ﬂ1318
emilin2b 506.5 47.5 103 51.5
cpa5 584.5 891 92 98
cpxm1ia 714.5 797 279 316.5
ctsha 3733 3678.5 440.5 911.5
cpa2 118.5 119 8.5 12
ccl34b.4 578 420.5 129 258
fn1a 881.5 2884 1103 1723
mmp15a 254 590 321 552
emilin2a 1040 1786 1706.5 2241.5
fgfla 57.5 187 153 188.5
aebp1 1536 3058.5 2054 3888.5
prelp 333 644.5 413.5 949.5
ptx3a 70 119 110 233
hapinia 732 2182.5 1693 4734
rspo2 25 43.5 44 121
wnt7aa 44.5 64 67.5 126.5
anxalc 5.5 6 7 62.5
acana 676.5 859 1328 1535
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