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Subject Flare Eryt‘:'::d::rma ILC s?avir?ty
NS1 + 0 3 3
NS2 + 0 3 3
NS3 + 0 1 1
NS4 + 0 3 3
NS5 - 2 0 2
NS6 - 2 0 2
NS7 + 0 3 3
NS8 - 0 3 3
NS9 + 0 3 3
NS10 - 3 0 3

*ILC: Ichthyosis Linearis Circumflexa
*Disease Score: Score: 0=Absent, 1=Minimun, 2=Moderate,
3=Severe, 4=Very Severe
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Disease . 1 2 3
Severity

Figure S1. (Related to Figure 1) Netherton syndrome subject disease severity scores.
(A) Table showing representative whole-body severity scores for each subject.
(B) Representative pictures of NS skin with different disease severity (1=minimum, 2=moderate and

3=severe).
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Figure S2. (Related to Figure 1) Netherton syndrome versus healthy control skin bacterial alpha and
beta diversity.

(A-C) Alpha diversity measured by (A) Shannon diversity index, (B) Chaol diversity index and (C)
number of observed OTUs for healthy control and NS non-lesional and lesional skin.

(D) Beta diversity distance between and within sample groupings by skin condition.

(E) Beta diversity amongst subjects.
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Figure S3. (Related to Figure 1) Pan genome coverage of bacteria species on Netherton skin. Related
to Figure 1. Fraction of pan-genome covered across samples, for each prevalent species of interest.

(A) Fraction of pan-genome covered (proportion of non-redundant genes in the reference pan-genome with
at least one mapped read).

(B) Number of genes from the pan-genome with at least 1 mapped read.
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Figure S4. (Related to Figure 2) Live S. aureus CFU by individual subject swab site. Comparison of
absolute abundance of S. aureus per cm? of skin swabbed across all Netherton syndrome (NS1-10) subjects
with both body site where swabbed and date collected. Both non-lesional (blue bars) and lesional (red bars)

were compared as well.
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Figure S5. (Related to Figures 3-5) Colony-forming units of bacteria from epicutaneous murine
models. Quantity of colony-forming units (CFU) of bacteria per cm? of murine back skin after 48h of

colonization.
(A) S. aureus and S. epidermidis cysteine protease knockout bacteria CFU counts.

(B) Clinical staphylococci isolate CFU counts.



AA Similarity (%): - 100 . 60-80 [] <60

1 10 20 * 30 40
Staphopain B (sspB) Q VIONE N T [INENNENEE Q[@] F PINEI@/-NI AN V-V NNV K NuEb] T YWY
CIET S SV -YE I AAQ YVNKL ENFK TRETOGNN[EWCAGYTMSALLNATYNTNKYHA

TN YINIVA@NE YVNOLKNFRIRETOGMNSWCAGY TMSALLNATYNTNRYNA

0 60 70 80
Staphopain B (sspB) H D INVIX WiS E@IBIL PNCAT F ANICIYNN E NACTESKeXel:¥n] | HNQ E G
QF R

AL Y E C \i P

Staphopain A (scpA) [ WAV AN INeIEe]Ql:E TGLTPIAEMIMFIJOTOGRMI4OINL NRMT.
[T ZIE SVMRY LHPNLRGRIDFOQFTGL THINEMLINFGRSQGRNEIQY L NRMT

D N

D N

D N

[3)]
<
S puien

-
o

90 110 * 120 1
Staphopain B (sspB) ERANIeAY
Staphopain A (scpA)
EcpA (ecpA)
K
V
\/

— ||
—|—|-
vdpdrd —rarN pdpdm
Z|10|
Z|IZ|Z2
O <
>
|
(@) [g)] >
<%
g
<
]

(mal
)
X
Z
()]
<
|
>
(@) (A
|
>
<
>
<
<
o)
Z
> >

Figure S6. (Related to Figure 5) Comparison of active cysteine protease sequence for Staphopains
A/B and EcpA. Alignment of active amino acid sequences for S. aureus Staphopain A (scpA), Staphopain
B (sspB), and S. epidermidis EcpA (ecpA). Asterisks represent bindings sites for cleavage of substrates.



Table S1. (Related to STAR Methods) Netherton syndrome subjects involved in this study.

Subject Sex Age (Years) Sampling date Swab site
] 14 10/1 9/501 6 Right and Left Shoulder
14 11/7/2016 Right Shoulder
15 12/21/2016 Right Shoulder
NS1 F 15 3/11/2017 Right Shoulder
15 4/23/2017 Right Arm and Rig_;ht Forearm
15 6/12/2017 Left Leg
15 8/30/2017 Right Shoulder
12 10/31/2016 Right Thigh
NS2 M 12 12/7/2016 Left Thigh
12 1/25/2017 Chest (NL) Abdomen (L)
12 3/1/2017 Flank R&L (NL) Hip R&L (L)
16 3/1/2017 Right and Left Elbow"
NS3 M 16 3/31/2017 Right Elbow
16 5/15/2017 Right Shoulder
17 6/21/2017 Neck
27 11/7/2016 Left Hip
NS4 F 28 2/15/2017 Right Arm (NL) Right Shoulder (L)
28 4/3/2017 Left Arm
28 5/10/2017 Rig_:jht and Left Thig_:jh
35 11/23/2016 Leg and Thigh"
NS5 F 35 1/18/2017 Left Thigh (NL) Right Thigh (L)
35 2/15/2017 Left and Right Arm
NS6 M 42 11/28/2016 Right Thigh™
45 1111/2017 Abdomen"
NS7 F 45 2/7/2017 Abdomen
45 3/14/2017 Abdomen (NL) Left Hip (L)
47 1/11/2017 Abdomen"
NS8 F 47 2/7/2017 Abdomen
47 311412017 Back (NL) Abdomen (L)
18 3/15/2017 Left Flank
NS9 F 18 4/11/2017 Left Flank
18 5/22/2017 Right Abdomen
NS10 M 28 4/3/2017 Right Hip Right Knee Right Thigh

*NS=Netherton syndrome; NL=Non-lesional; L=Lesional
*M=Samples used from metagenomic analysis




Table S2. (Related to STAR Methods) Healthy controls involved in this study.

Subject Sex Age (Years) Sampling date | Swab Site
1/2/2018 Arm"

HC1 F 28 1/2/2018 Abdomen
1/2/2018 Leg
2/1/2018 Arm"

HC2 F 38 2/1/2018 Abdomen
2/1/2018 Leg
2/1/2018 Arm

HC3 F 27 2/1/2018 Abdomen
2/1/2018 Leg"
2/1/2018 Arm

HC4 F 27 2/1/2018 Abdomen
2/1/2018 Leg"
2/1/2018 Arm

HC5 M 30 2/1/2018 Abdomen
2/1/2018 Leg
2/1/2018 Arm

HC6 M 33 2/1/2018 Abdomen"
2/1/2018 Leg
2/1/2018 Arm

HC7 F 52 2/1/2018 Abdomen
2/1/2018 Leg
2/1/2018 Arm

HC8 F 38 2/1/2018 Abdomen
2/1/2018 Leg

*HC=Healthy control subject
*M=Samples used from metagenomic analysis




Table S3. (Related to STAR Methods) Metagenomic library prep and sequencer read count data.

17 Is Trimme Non-
Samples Sequencing INDEX INDEX | INDEX INDEX Peak Size Total d Beads Human Human
Code 1D ID 2 (Average) Reads (% of Reads Reads
Names (SWIFT g Total o
A+B) Reads) °
CGAT . TCTTT 8.22E+05 3.78E+05
HCI HCI A002 GTAT | Univ cce 475 TA9ER06 | o g” | 4MER0S | ol
TGAC . TCTTT 1.16E+06 8.96E+05
HC2 HC2 A004 CAAT | Univ cce 489 263EH06 | g0y | 268405 | 00
AGTC . TCTTT 1.74E+06 1.14E+06
HC3 HC3 A013 MACA | Univ cce 454 3STEH06 | yeen | S9OEH0S | o)
AGTTC . TCTTT 1437158 8.30E+05
HC4 HC4 A014 CGT Univ cce 471 2S8EH06 | (Sgey | GOTEX0S | C T
ATGTC . TCTTT 9.67E+05 7.72E+05
HC6 HC6 A015 AGA Univ cce 446 182406 | " 0% | 194E405 | Tk
E o M Aot | CC9TC 1 Upi TCTTT 461 3.388+07 | VBOETOT 1) s3pigy | 2:68E07
on- CCG v cce : (53.36) : (14.89)
Lesional
NSI GTCC . TCTTT 1.24E+07 3.14E+06
Lesional M A018 GeAC | Univ cce 469 23SEH07 | T(Geny | 928406 | )
13] " oM aoto | OTGA 1y TCTTT 457 2318406 | V2OFT06 1 sopigs | 1-1OE06
on- AACG v cce : (s447) | (87.88)
Lesional
NS5 ATCA . TCTTT 3.20E+06 1.41E+06
Lesional 10M A001 CGAT | Univ cce 474 SSIEH06 | “iceay | LTIE06 |0t
E - 1M a003 | TTAG | gy | TCTTT 480 1.39E+07 | SPOEH06 | 5 04pg6 | 8:90ET0S
on- GCAT v cce : @67 |7 (15.00)
Lesional
NS6 ACTTG . TCTTT 1.66E+07 1.63E+06
Lesional 12M A008 AT Univ cce 469 327EH07 | digny | 1S0E+07 ©.81)




17

Trimme

. 15 Non-
Samples Sequencing INDEX INDEX | INDEX INDEX Peak Size Total d Beads Human Human
Code 1D ID 2 (Average) Reads (% of Reads Reads
Names (SWIFT g Total o
A+B) Reads) °
13] o 17M A009 GATC | i TCTTT 460 1.838+07 | MO3EFOT g ospre | 227ET06
on- AGAT v cce : (56.55) : (21.97)
Lesional
NS7 GTGG . TCTTT 5.94E+06 2.04E+06
Lesional 18M A020 CCTT Univ cce 427 LI3ER07 | 0T | 390E406 | 7T
13] o 19M ao21 | GTTTC | g TCTTT 424 5176407 | 23ET07 | 3opigy | 342E106
on- GGA v cce : 651y |~ (18.66)
Lesional
NS8 CGTA . TCTTT 2.33E+07 2.46E+06
Lesiona] 20M A022 CGTA Univ cce 423 4328407 | ST | 2088407 | 7070
E " 35M A023 | GACT |y | TCTTT 424 3376406 | |OOET06 | ogpigs | 829E105
on- GGAT v cce : (46.14) : (53.25)
Lesional
NS3 ACTG . TCTTT 2.13E+06 1.99E+06
Lesional 36M A025 AT Univ oce 413 402406 | %000 | 14040 | o




