Supplemental Information

Supplemental Methods

Reverse transcription quantitative PCR of gata5. To monitor gata5 expression in zebrafish embryos at the two-cell stage,
embryos were injected with a plasmid containing a sgRNA targeting the gata5 promoter in combination with the PTA. Embryos
were injected with 1.4 nL of solution containing 10 ng/uL plasmid DNA, 20 ng/uL Tol2 transposase mRNA, and nuclease-
free water. Control embryos were injected with 1.4 nL nuclease-free water. At 12 and 15 hours post-injection, 60 embryos
from each treatment group were collected, flash frozen in liquid nitrogen, and pooled into three biological replicates of 20
embryos per replicate. Frozen samples were homogenized in a microcentrifuge tube using a plastic mortar and pestle. Total
RNA was extracted using the NucleoSpin RNA Plus XS Kit purchased from Takara Bio (San Jose, California) according to
the manufacturer’s instructions. cDNA synthesis was performed using 300 ng of RNA per replicate using the LunaScript RT
SuperMix Kit purchased from New England Biolabs. Quantitative PCR was carried out using 1 pL of cDNA template ina 12 uL
reaction volume using Luna Universal gPCR Master Mix purchased from New England Biolabs following the manufacturer’s
instructions. Each reaction was run for 40 cycles on the gPCR machine listed above. The following parameters were used: 95°C
denaturation for 10 seconds, followed by combined annealing and extension at 60°C for 30 seconds. For each pooled embryo
sample, RT-qPCR was performed in triplicate. Relative expression levels were normalized to the reference gene elongation
factor 1 alpha (elfa) calculted using the 2~ 22C7 method. Raw data can be found in Supplementary Table 5. Primer sequences
can be found in Supplementary Table 7.

Supplemental Results

Table S1 Plasmid Information. The name, description, and link to a benchling file of each plasmid used

Plasmid Description Benchling Link
dmrt2apromoter driving PTA expression, .
.. . https://benchling.com/s/seq-
pSEE006 Sl{;gir_olmoltﬁgﬁli‘;ﬁlgr:gfi";;ﬁlf(fgtﬁj 25x0ez9 AWU9IKORpZ0SO0?m=sIm-
Tol2 inverted terminal repeats. WIB3pRKIhYOMNm1dxvbP
dmrt2apromoter driving PTA expression, .
.. . https://benchling.com/s/seq-
pSEE007 ;ﬁﬁi{"zmoltﬁrsjrré‘;ﬁ:;ﬂf?s‘"é‘aglf(fgtﬁ; BH6FB1J6uv9x0c4lUSou?m=slm-
Tol2 inverted terminal repeats. EznS8PRA3BWOM7dgqIMq
dorromots, Ag PTA IO | g tecing o
PSEE008 | o ot o 8 b | 166BbQQUALmsf2IxgCF42m=sim-
SEBRAS.  TNSCIUON Teglon 15 HANKEE BY | NoVH20RLIOtVIERMOhd
Tol2 inverted terminal repeats.
dmrt2apromoter driving PTA expression .
.. . > | https://benchling.com/s/seq-
pSEE009 Sl]g‘;f\lii‘;moltiir;i‘;ﬁ‘%:;if?s‘?aﬁifgtgi Wh1frPSZE6CER2MdIr4Z?m=slm-
Tol2 inverted terminal repeats. SAIE0SoKel SF5dCzLBym
dorromots S PTA OSSO | g tcing o
pSEE016 ngNK-l Insortion rgegiéon is flanked by | QOIYIRIBaWDPYyxpZFm=slm-
Tol2 inverted terminal repeats. (ECTIPAALC LI A0l
dmrt2apromoter driving PTA expression. .
.. . * | https://benchling.com/s/seq-
pSEE017 Uiéirgm"lter ftr.wmg e’.‘pre.smgn ‘l’(f grgl 1dZhiJrM2DEdVFsofdoO?m=slm-
SEB A2, TNSCIUON TEBIon 15 HANKEE BY | 4 R6WFFLb6i8yVROHNX
Tol2 inverted terminal repeats.
dmrt2apromoter driving PTA expression .
.. . * | https://benchling.com/s/seq-
pSEE018 S(]g%l\lgr_‘;mofs:e%‘;ner’i‘(f’;ef:l;zn‘l’isrg; a0y 7AGAXi7XXqwvMiXbi?m=slm-
Tol2 inverted terminal repeats. ZKsZGe3VE2XBCEIATwY2




Table S1 Plasmid Information. The name, description, and link to a benchling file of each plasmid used

dmrt2apromoter driving PTA expression, .
.. . https://benchling.com/s/seq-
ey | U BTG Camivg OSSN O T | o sone s et B
sgRNA-4. Insertion region is flanked by F4e64Q6FnLmFsBX4zhN
Tol2 inverted terminal repeats. 1
dmrt2apromoter driving PTA expression, ) .
U6-1 promoter driving expression of shha https.//benchhng.com/s/sgq-_
pSEE023 SoRNA-1. 1 . S gxjovFkd3IICIVQsng1O?m=slm-
g . Insertion region is flanked by QyFNMulF7 YammOJHkFqM
Tol2 inverted terminal repeats. Y 4
dmrt2apromoter driving PTA expression, . .
U6-1 promoter driving expression of shha pinslbenehlin ey
pSEE024 sgRNA-2. Insertion region is flanked by Z7Ice0KIqSIQOoB80JVR?m=slm—
Tol2 inverted terminal repeats. BTC7f720hFRSbIEIBY G
dmrt2apromoter driving PTA expression, . .
U6-1 promoter driving expression of shha https.//benchhng.com/s/seq-? _
pSEE025 ) . o yfO5HeQ44JMjFSTq5Usw?m=slm-
sgRNA-3. Insertion region is flanked by LasQFWR3JprhZNSHY4
Tol2 inverted terminal repeats. g p yu
dmrt2apromoter driving PTA expression, . .
U6-1 promoter driving expression of shha RO Co e
pSEE026 GoRNA4  Insertion recion is flanked b y5G1EmkIPh3A19Sflk1F?m=slm-
g AT on reg Y | joX12SfRrHhUnd56fspK
Tol2 inverted terminal repeats.
dmrt2apromoter driving PTA expression, ) .
U6-1 promoter driving expression of ran- iR e G0
pSEE028 ; .. 8WVFZewXvYMttFUO2LIv?m=slm-
dom sgRNA-1. Insertion region is flanked 0RtmOTadYsVyTm4rNST
by Tol2 inverted terminal repeats. 4 y
dmrt2apromoter driving PTA expression, . .
U6-1 promoter driving expression of ran- e  CO A
pSEE029 ; .. 7umysOehc8vK1pRtwlco?m=slm-
dom sgRNA-2. Insertion region is flanked
) . GtpVDOGmF7896rhl6vYh
by Tol2 inverted terminal repeats.
dmrt2apromoter driving PTA expression, ) .
U6-1 promoter driving expression of ran- https.//benchhng.com/s/seq— Ty
pSEEO030 ) ; . OWE2cGpqKnXLUBjyLUsF?m=slm-
dom sgRNA-3. Insertion region is flanked )
. . f801Kil GxXRwOOMWOo03vu
by Tol2 inverted terminal repeats.
dmrt2apromoter driving PTA expression,
alpha crystalin promoter driving expres- | https://benchling.com/s/seq-
pNKJ033 | sion of mCerulean as a selection marker. | haaSDspNTJRNc3HarTcw?m=slm-
Insertion region is flanked by Tol2 inverted | VgjTXUbf7TtwkBHZIu6K
terminal repeats.
T3TS- https://benchling.com/s/seq-
"Pi"olZ Tol2 transposase encoding plasmid UOkIz0oHsw728HkMtlyA ?7m=slm-
GC6j4jb30xc3NOJKRVNR
dmrt2apromoter driving PTA expression, .
.. . https://benchling.com/s/seq-
U6-2 promoter driving expression of gata5 .
pNJ_009 ngNg- 4 Insertion gregilc))n S ﬂankfd by uHXWthrg Yokzq6jnOuWu?m=slm-
. . 34JbBFOfWLH7yX9GclWr
Tol2 inverted terminal repeats.

Table S2 sgRNA Information. The name and sequence of each sgRNA used to home the PTA to their corresponding gene, including the chromosome, gene ID of the target
gene, and genomic index of the binding site. Indexes were generated using the NCBI Gene search tool using the NCBI taxonomy ID 7955

sgRNA | Gene ID Chromosome | Index Sequence

shha 1 | 30269 7 382322?3- AGCCTCTAACCTGAACAACT
shha 2 | 30269 7 jgggggii- CAACAAGTGATCAATCTGAC
shha 3 | 30269 7 jgggngﬁ_ GTTCATTAGCGGGTCACACA
shha 4 | 30269 7 28222232- CAGCCTCACACAGACAGCAG
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Table S2 sgRNA Information. The name and sequence of each sgRNA used to home the PTA to their corresponding gene, including the chromosome, gene ID of the target
gene, and genomic index of the binding site. Indexes were generated using the NCBI Gene search tool using the NCBI taxonomy ID 7955

sgRNA | Gene ID Chromosome | Index Sequence

gata5_1 | 30482 23 ;g;ggzé ACGTTCTCGCACAGACAGCG
gata5_2 | 30482 23 ;g ;Zggg CAGGACAATTGCATTGACCG
gata5_3 | 30482 23 ;g ;gg;i GGGATAAACTAGATGGTGTG
gata5_4 | 30482 23 ;2 ;g; ; (1) TCCAAAGGTAGGACCCATGG
ernl_1 | 553551 3 223;2223_ TGCTCACATAACATTGAAGG

ernl_2 | 553551 3 22232223- TGGCGACCCCAAATTAATAA

ernl_3 | 553551 3 223;223? TCCAGCAAGTTTTTACACAG

ernl_4 | 553551 3 22:;38‘25_ GCGGTACAGGTGAATTGGGT

Table S3 mRNA Injections Quantitative Survivorship Data. Percent surviving embryos for each cross at 0, 12, 36, and 72 hours post fertilization (HPF)

HPF | gataS | ern | shha | wif | act | Phenol Control | No Injection
0 100 | 100 | 100 | 100 | 100 100 100
12 18 22 50 89 | 91 100 94
36 0 17 50 89 | 91 82 94
48 0 0 0 89 | 87 82 94
72 0 0 0 89 | 87 82 94

Table S4 mRNA Injections Quantitative Development Data. Percent normally developing embryos for each cross at 0, 12, 36, and 72 hours post fertilization (HPF)

HPF | gataS | ern | shha | wif | act | Phenol Control | No Injection
0 100 | 100 | 100 | 100 | 100 100 100
12 0 0 0 50 | 73 100 94
36 0 0 0 50 | 73 82 94
48 0 0 0 50 | 73 82 94
72 0 0 0 50 | 73 82 94

Table S5 RT-gPCR Quantitative Results of gata5 Expression Raw Cq values for each biological and technical replicate. Data was analyzed using the A ACq method

Feist |

Time Biological Ca Ca Ca
Treatment Target Point Replicate Value | Value | Value

(HPF) Repl | Rep2 | Rep3
Control elfa 12 1 14.01 13.84 13.93
Control elfa 12 2 13.22 13.29 13.78
Control elfa 12 3 13.61 13.74 13.58
Experimental | elfa 12 1 13.44 13.13 13.08
Experimental | elfa 12 2 13.85 14.08 14.20
Experimental | elfa 12 3 12.53 12.82 12.61
Control elfa 15 1 11.48 11.12 11.71
Control elfa 15 2 10.29 12.09 12.02
Control elfa 15 3 14.22 13.80 14.01
Experimental | elfa 15 1 14.82 14.44 14.60
Experimental | elfa 15 2 15.11 14.74 14.69
Experimental | elfa 15 3 14.29 13.91 14.07
Control gatas 12 1 21.88 22.27 21.90
Control gatas 12 2 21.86 | 21.48 21.69
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Time Biological Ca Ca Ca
Treatment Target Point Replicate Value | Value | Value

(HPF) Repl | Rep2 | Rep3
Control gatas 12 3 22.17 21.76 22.29
Experimental | gata5 12 1 20.65 20.66 20.33
Experimental | gata5 12 2 21.28 21.16 21.28
Experimental | gata5 12 3 20.25 19.96 20.20
Control gatas 15 1 20.53 20.63 20.36
Control gatas 15 2 20.97 20.97 21.14
Control gatas 12 3 22.40 | 22.86 | 2243
Experimental | gata5 15 1 22.13 22.15 21.74
Experimental | gata$ 15 2 22.02 22.15 22.17
Experimental | gata5 15 3 21.46 21.63 21.52

Table S6 RT-gPCR Quantitative Results PTA and gata5 sgRNA-2 Expression. Raw Cq values for each technical replicate. Data was analyzed using the AACq method. A
"+" in the Reverse Transcriptase column indicates that a reverse transcriptase was included in the reaction. A "-" indicates that a reverse transcriptase was absent

Cq Cq Cq
Sample Target ?::;::f‘i tase Value | Value | Value
P Repl | Rep2 | Rep3
PTA-gata5
+
sgRNA-2 PTA 29.11 28.81 29.03
wild-type PTA + 33.42 37.75 35.98
PTA-gata5
sgRNA-2 PTA - 32.06 33.78 33.27
wild-type PTA - 34.21 35.15 32.27
PTA-gata5 gatas
SgRNA-2 SeRNA-2 4 19.79 19.80 19.95
- gatas
wild-type SeRNA-2 s 34.40 34.33 34.16
PTA-gata5 gatas
SgRNA-2 seRNA2 |~ 34.92 35.18 33.43
e gatas i
wild-type SgRNA-2 35.00 38.95 33.45
PTA-gata5 .
= +
sgRNA-2 B-actin 14.50 14.50 14.42
wild-type B-actin = 16.28 16.25 16.55
PTA-gata5 .
seRNA-2 B-actin - 31.05 30.93 31.26
wild-type B-actin - 33.22 30.99 33.26

Table S7 RT-gPCR Primer Information. The name, description, and sequence of each primer used in RT-qPCR

| bioRxiv

Primer Sequence Description

oLPPO33F | GGACAGTCTTCACGAGCACA Forward primer that binds to the cDNA
of the PTA.

oLPP033R | TTCTCGGGCTTATGCCTTCC Reverse primer that binds to the cDNA
of the PTA.

oLPPO44F | CAGGACAATTGCATTGACCG Forward primer that binds to the cDNA
of the gata5 sgRNA-2.

0AS380 CCAAGTTGATAACGGACTAGCC Reverse primer that binds to the cDNA
of the gata5 sgRNA-2.

oLPPOS3F | CGAGCTGTCTTCCCATCCA Forward.prlmer that binds to the cDNA
of B-actin.

oLPP043R | TCACCAACGTAGCTGTCTTTCTG Ole;‘ff;;“mer that binds to the cDNA

Feist |



Primer Sequence Description

NJ-194 GTCTCGGTCACACAGGCATC Forward primer that binds to the cDNA
of gata5.

NJI-195 CTCGGATCACGCTTGAGACA Reverse primer that binds to the cDNA
of gata$.

NJ-239 CTTCTCAGGCTGACTGTGC zgzz;zrd primer that binds to the cDNA

NJ-240 CCGCTAGCATTACCCTCC ljfezz;ralse primer that binds to the cDNA

Table S8 Hybrid Cross Quantitative Data. Survival data of the offspring of crossing a homozygous PTA fish and gatad sgRNA-2 fish, a homozygous PTA fish and a wild type
fish, and two wild type fish. Two crosses were performed per mating pair with 100 embryos per cross (n=200)

Cross Day0 | Dayl | Day2 | Day3 | Day4 | DayS | Day6 | Day7
PTA x gata5 sgRNA-2 200 120 120 103 103 103 101 97
PTA x Wild Type 200 161 161 161 154 154 154 154
Wild Type 200 165 165 160 158 156 156 151

Table S9 Gonadosomatic Index Quantitative Data. Gonadosomatic index (GSI) and body measurements for PTAgata5-2 x WT and WT x WT crosses

Genotype Fish ID GSI Sex | Total Body Weight (mg) | Gonad Weight (mg)
PTAgata5-2 x WT 1 1.284338209 | M 280.3 3.6
PTAgata5-2 x WT 2 0.683060109 | M 439.2 3
PTAgata5-2 x WT 3 1.243093923 | M 362 4.5
PTAgata5-2 x WT 4 0.256739409 | M 389.5 1
PTAgata5-2 x WT 17 15.430132 F 659.1 101.7
PTAgata5-2 x WT 18 17.55975629 | F 640.1 112.4
PTAgata5-2 x WT 7 0.295857988 | F 608.4 1.8
PTAgata5-2 x WT 8 7.03125 F 409.6 28.8
WT x WT 9 0.737100737 | M 447.7 33
WT x WT 10 1.563439567 | M 831.5 13
WT x WT 11 0.294717751 | M 441.1 1.3
WT x WT 12 0.790930662 | M 379.3 3
WT x WT 13 13.49892009 | F 833.4 112.5
WT x WT 14 6.40625 F 896 57.4
WT x WT 15 7.594322455 | F 824.3 62.6
WT x WT 16 9.403623041 | F 491.3 46.2

Feist | bioRxiv |
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Fig. S1 RT-gPCR Analysis of gata5 Expression. Fold change in expression of gata5 relative to elongation factor 1 alpha (elfa), 12 and 15 hours post fertilization and injection
with the pSEE007 plasmid. Data was calculated using the A ACq method. Bars represent the mean of 3 biological replicates (n=3)
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Fig. S2 Reproductive Performance Metrics of PTA-gata5 sgRNA-2 Offspring. (a) The number of spawning events of the zebrafish containing the PTA and gata5 sgRNA-2
compared to wild-type. (b) The number of eggs laid by each female at each spawning event. (¢) The percent of eggs hatched from each spawning event. (d) The number of
surviving fry 6 days post fertlization for each spawning event. Statistical significance was determined by a Welch’s t-test
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