[bookmark: OLE_LINK2]Fig. S1 Phylogenetic tree of thioredoxins with predicted signal peptides constructed based on multiple sequence alignment generated by ClustalW and employing the Neighbor-Joining method. Branch lengths represent evolutionary distances, and branch nodes signify common ancestors. Protein sequences were obtained from NCBI and subjected to a BLASTP search using thioredoxin from Nosema bombycis. Sequences lacking signal peptides or those not annotated as thioredoxin-related proteins were excluded from the analysis. Phylogenetic analysis was performed using MEGA11 under the Poisson correction model. Branch colorings are used to differentiate species origins. Thioredoxins were annotated as protein disulfide isomerase in some of genome. 
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Fig. S2 Volcano plot of differentially expressed genes (DEGs) identified in embryos and larvae of diapause (A) or non-diapause (B) silkworm Bombyx mori with N. bombycis infection compare to healthy controls. A: DEGs of diapause silkworm embryos and larvae. B:DEGs of non-diapause silkworm embryos and larvae.
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Fig. S3 Phylogenetic tree and expression analysis of PRGPs protein family members in silkworm B. mori congenitally infected with N. bombycis. The phylogenetic tree was constructed using the maximum likelihood (ML) and the Jones-Taylor-Thornton (JTT) model of amino acid substitution in MEGA11. Branch lengths represent evolutionary distances derived from multiple sequence alignments. Protein sequences were sourced from SilkDB 3.0, with signal peptide-containing proteins highlighted in red.Colored blocks indicate conserved domains or superfamilies, with each color representing a distinct superfamily and horizontal lines denoting protein length in amino acids. Two heatmaps adjacent to the domain structures show the differential expression of PGRPs in non-diapause and diapause silkworms. Each column represents a time-point, each row represents a gene. Significant upregulation is marked by “+”, while significant downregulation by “-”.
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Fig. S4 Phylogenetic tree and expression analysis of CTLs protein family members in the silkworms with N. bombycis congenital infection. The phylogenetic tree was constructed using the maximum likelihood (ML) method and the JTT protein evolution model in MEGA11. Proteins containing signal peptides are highlighted in red. Colored blocks adjacent to each leaf indicate conserved domains or superfamilies within the corresponding proteins. Each color represents a distinct superfamily, with horizontal lines beneath the blocks denoting the amino acid length of the protein. Two heatmaps adjacent to the domain structures show the differential expression of CTLs in non-diapause or diapause silkworms. Each column represents a time-point, each row represents a gene. Significant upregulation relative to controls is indicated with a “+”, while significant downregulation with a “-”.
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Fig. S5 Phylogenetic tree and expression analysis of SCRs protein family members in the silkworms with N. bombycis congenital infection. The phylogenetic tree was constructed using the maximum likelihood (ML) method and the JTT protein evolution model in MEGA11. Proteins containing signal peptides are highlighted in red. Colored blocks adjacent to each leaf indicate conserved domains or superfamilies within the corresponding proteins. Each color represents a distinct superfamily, with horizontal lines beneath the blocks denoting the amino acid length of the protein. Two heatmaps adjacent to the domain structures show the differential expression of SCRs in non-diapause or diapause silkworms. Each column represents a time-point, each row represents a gene. Significant upregulation relative to controls is indicated with a “+”, and significant downregulation with a “-”.
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Fig. S6 Phylogenetic tree and expression analysis of CLIPs protein family members in the silkworms with N. bombycis congenital infection. The phylogenetic tree was constructed using the maximum likelihood (ML) method and the JTT protein evolution model in MEGA11. Proteins containing signal peptides are highlighted in red. Colored blocks adjacent to each leaf indicate conserved domains or superfamilies within the corresponding proteins. Each color represents a distinct superfamily, with horizontal lines beneath the blocks denoting the amino acid length of the protein. Two heatmaps adjacent to the domain structures show the differential expression of CLIPs in non-diapause or diapause silkworms. Each column represents a time-point, each row represents a gene. Significant upregulation relative to controls is indicated with a “+”, and significant downregulation with a “-”.
[image: ]


Fig. S7 Phylogenetic tree and expression analysis of Serpins protein family members in the silkworms with N. bombycis congenital infection. The phylogenetic tree was constructed using the maximum likelihood (ML) method and the JTT protein evolution model in MEGA11. Proteins containing signal peptides are highlighted in red. Colored blocks adjacent to each leaf indicate conserved domains or superfamilies within the corresponding proteins. Each color represents a distinct superfamily, with horizontal lines beneath the blocks denoting the amino acid length of the protein. Two heatmaps adjacent to the domain structures show the differential expression of Serpins in non-diapause and diapause silkworms. Each column represents a time-point, each row represents a gene. Significant upregulation relative to controls is indicated with a “+”, and significant downregulation with a “-”.
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Table S1 qRT-PCR Primers of DEGs in non-diapause silkworms.
Table S2 The genes of N. bombycis predicted with signal peptides.
Table S3 Mapped reads of N. bombycis and silkworm in diapause silkworms.
Table S4 Mapped reads of N. bombycis and silkworm in non-diapause silkworms.

[bookmark: _GoBack]
S1 Dataset TOP 100 of N. bombycis in non-diapause silkworms.
S2 Dataset DEGstes of N. bombycis in non-diapause silkworms.
S3 Dataset DEGsets of diapause silkworms.
S4 Dataset DEGsets of non-diapause silkworms.

image5.tif
Tree scale

0.5

Non-diapause silkworm

scrase4 |1
SCRASP2
serace M B
scee ] . +

screl [ .

Diapause silkworm

SCRACI - -

SCRALI |. T ar

scre2 [l -

screil [l -

screi3 [l + o - i

screo [l + -

scres [ + - - -

scres ‘+‘ +

scras [ +

scree

scrss [l o

screio | . - 1P

scre7 = = = +

Number of amino acids \bqb'»b& mbqba@«b&\@w@ ~P$ \bQT\“chQ'\/bQQVPQQ‘tPQQ & \§%§i§

0 300 600 960 1200 1500 Embryo Larva Embryo Larva

ChiPlot

I- w
-5

--10

Conserved domain

[ CD36 superfamily cl46631

1 CRD_FZ superfamily cl02447
IILDLa superfamily cl00104
Tyrp_SPc superfamily cl21584

[ SPESP1 superfamily c125830
Lysyl_oxidase superfamily cl03127
[ SR superfamily cl47030

SRCR superfamily cl27545

I CLECT superfamily 102432
Beta_helix superfamily cI37851
I DUF4957 superfamily c128805

[ CUB superfamily c100049

I MAM superfamily cld6915

[ Somatomedin_B superfamily cl0250
I PRK 13808 superfamily c131642
[ Sushi superfamily cl47493





image6.tif
Tree scale

0.3

—

CLIP8

CLIP11

CLIP12

CLIPI13

CLIP7

CLIP4

CLIPS

CLIP9

CLIP15

CLIP14

CLIP6

CLIP3

CLIP10

Non-diapause silkworm

m o+ -

Number of amino acids

I T T T T 1
0 200 400 600 800 1000

Diapause silkworm

- +
-+
+ +
-+

- - + +

-+ -
+ +
e L © © O XX X X L O 0 O O O X X X
SISIOESIRSRSASKSIIIRS (@@ ASIRSISIRSRSHES \@Q
Embryo Larva Embryo Larva

ChiPlot
10

-10

Conserved domain
PcLip superfamily c102731

" Tryp_SPc superfamily c121584
I CLIP _SPH mas superfamily c139736




image7.tif
Tree scale

0.4

SPN19
SPN7
SPN20
SPN10
SPN3
SPNS
SPN4
SPN25
SPN26
SPN24
SPN23
SPN22
SPNI1
SPN2
SPN11
SPN16
SPN18
SPN17
SPNI15
SPN12
SPN§
SPN6
SPN21

. " Di ilkow
Non-diapause silkworm iapause silkworm ChiPlot

- 10

| - +
| - + B
— + - - |
- n - I - L o
| -
| - +
- s
|
.
- S e
| + -
- . - Conserved domain
P + + + [ SERPIN superfamily c138926
[ SERPIN superfamily cl44140
| ] I PRKO8581 superfamily c135718
- PHA03255 superfamily cl31530
I SERPIN pfam00079
- H ||
|
|
| [ |
. + -
N . - -
| -
. - -
H . + 5 S B
L L L L OEII N P L L L ILIIID
I i
0 300 600 960 1200 1500 Embryo Larva Embryo Larva




image1.tif
Tree scale 0.06

Color block of leaves name
. Microsporidia

Basidiomycota

. Diptera

Bacteroidales

Thioredoxin/protein disulfide isomerase Pseudoloma neurophilia
Thioredoxin/protein disulfide isomerase Trachipleistophora hominis
Thioredoxin Spraguea lophii 42 _110

Thioredoxin disulfide isomerase Tubulinosema ratisbonensis

Protein disulfide isomerase-like protein, partial Antonospora locustae
Protein disulfide isomerase Nosema bombycis CQ1

Protein disulfide isomerase Nosema bombycis CQ1

Thioredoxin Nosema bombycis CQ1

Protein disulfide-isomerase 2-3 Nosema granulosis

Protein disulfide isomerase Vairimorpha ceranae

Thioredoxin Encephalitozoon hellem

Thioredoxin domain-containing protein Encephalitozoon hellem ATCC 50504
Protein disulfide isomerase Encephalitozoon romaleae SJ-2008
Protein disulfide isomerase Encephalitozoon intestinalis ATCC 50506
Thioredoxin domain-containing protein Ordospora colligata OC4
Thioredoxin-1 Vairimorpha necatrix

Thioredoxin domain-containing protein 5 Sitodiplosis mosellana
Thioredoxin domain-containing protein 5 Contarinia nasturtii
Thioredoxin domain-containing protein 5 Condylostylus longicornis
Thioredoxin-domain-containing protein Peniophora sp. CONT

Thioredoxin Dysgonomonas sp.




image2.tif
5
3 e 3
= Fes
E- 5 3
s 42 2 = $23
& 523 T [e]o]e
I e ole -
L0
©
|
|
|
. |
&
b lo
_v =
te Lo
H =
i
|
°
' 2
,
i
|
o
! \c,
— J
............................ X N L =
s . = roN
N =)
||||||||||||||||||||||||||||||||||||||||||| D 1 o)
N Q o =2
L0
|
o
L2
|
w0
. . - o o o [=3 o o
o o o
@ <+ « 8 < 10 = 10
(4ad)oibor- (4a4)o 60—
H i
IS s 9 g 4
R, S g c S o ¢
s 3%3 g 483 = 588
g S5 € O .M. 5 € © .m._ E) °
o [e]e]e ~ |e|o]e ot
'
I
]
1
|
1
|
P
®
o
o
I
. ° ...
. . oa . — — “
............................ S e-tos 2 L R et B L
D N
.............................. e S T T S mu ST TS ST TS oS msosoo---o--o------------- g
L] L4 -
o ¢
. . p e s °
|
I F -
!
!
1
1
!
|
[ R
1
a I
.
e P ®
' 1
K v
i b
1
! 1
! i
! |
, . v ; H
8 3 8 ° 3 3 3 )
(ga4d)oibol- 8 & 2
(dga4)obol- ("4a<)obol-
g
3 = €
g § 3
5 8 EN o 2 &
z o< ° - = m .m. m
g2 €3 2 583 s 5§83
2 s¢es38 2 &
S [e]e]e o [elele = [e]e]e
|
|
|
B
|
o
I
|
LY
o ‘e
o .
3
B
.
o
o
1 d
L
—
||||||||||||||||||||||| O
=
I
................................. N
o
|
|
|
|
:
' o
B
. . \ i
g g 8 ° : _ :
@ I - 3 2 S
(4ad)obol- (4a4)oLbo~ &
("ad)obor-
3 H 5
g g g
= & S ° 3
8 o % 2y
- | a g 200 &
LN g, 2 2 ]
SESE N S
o
b re
o
oy~ re
(&) o —~
L 4 z
3] N
g g . g
Lo
Lo ' Lo
i
-
Loy Py
}
Lo
7
° ° ° ° ° ° ° ° ° ° ° ° ° o
B < e 3 2 Q 3 2 8 Q e
(¥a4)oboi- (¥as)oLbol- (¥a4)oibol-
8 2 8
2 3 .8
s % %
2n ¢ g - 2 2 m H
=& £ 5 23 £ 2 23 23
88588 $s8E se8di
lo
-
o
.
b
™
o
b
g 2 g
[ & q
.omu m. - .:..vmu
o
Le
= e '
Lo
14 1
o S o < < s < o S o S 2 o o S
8 S 8 5] B ] © e 3 Q Q
(¥ad)orbol- (ya4)oLbol- (yad)oibol-
s . =
= 3 Y
= 2 2
% % 3
q s &
7 5% e s R
-853 5 38388 838§
o LS
3
.t
. .
Lo
b Ho h
LS
~ S~ 5
O
Lo @ e &
— = o~
S 3 2
o o °
- ©
e
' -
7
o
:
=
Fa ™
7 )
Lo
i
o 0 o © ° o o o ° o 3 8 3
] © e g 8 2 e e 2
(ya4)otbol- (ya4)oibol- (¥a4)oibol-

10

log2(fc)

log2(fc)




image3.tif
0.3

Tree scale Non-diapause silkworm Diapause silkworm

PGRP-S1 - - SEEt +
PGRP-52 - -

ChiPlot
- 10

PGRP-S4

PGRP-S3

I * ) *
=-10
I Conserved domain

[ PGRP superfamily ¢102712
10 Amidase_2 superfamily cl47675

— ——————————PGRP-S6

PGRP-S5

PGRP-L6

PGRP-L1

— PGRP-L2

— PGRP-L4 +
S L L L OEII N L L L LI
Number of amino acids S S N AN FN S \bQie@wa RESNES

0 100 200 300 400 500 Embryo Larva Embryo Larva




image4.tif
0.5

Non-dia ilkowe Diapause silkworm
Tree scale on-diapause si ‘orm p: ChiPlot
- 10
CTLL . ==
- s
cens [N + - -
| — cws + - - -0
e CTL3 | . 5
ol : B
£ e
CTL16 I I - - -
c1Ls I _n= _ Conserved domain
[ CLECT superfamily 102432
1 PRK10263 superfamily c135003
o CTLI2 I - - I Sad1_UNC superfamily cl23730
| PHA02927 superfamily c33700
crs | I CUB superfamily cl00049
FASSC superfamily c125480
CTLI9 || I l + 1/ CCP superfamily c120654
_L Ephrin_rec_like superfamily c0664¢
CTL20 II - M EYR superfamily cl47740
Sushi superfamily cl47493
- Il Laminin G_3 superfamily cl48183
— CTLI8 ]
IILDLa superfamily cl00104
. I EGF_CA superfamily 121504
CTLIo || - [ FXa_inhibition superfamily cl48260
M Mito_carr superfamily 137969
CTLI7 l
P L LI P L L LI
Number of amino acids IFEFSS IS \bQik‘?waQ FIIIFS

0 720 144021602880 3600 Embryo Larva Embryo Larva




