Supplementary materials

Fig. S1. Fungal spores present in the intestine of K. testaceus larva. (A) Cross-section of a larva
showing the intestinal lumen (arrow) filled with fungal spores. (B) Higher magnification of the indicated
area in panel A, illustrating the dense accumulation of fungal spores within the gut content. Scale bars:
(A) 100 um; (B) 20 ym.

Fig. S2. Mechanical characterization of silk fibers from K. testaceus and B. mori. (A-C)
Representation of stress-strain plots for the individual fibers (black lines, n=10), mean curves (colored
lines), and standard deviation (shaded areas) is shown for the indicated silk type. (D) Boxplot
comparison of maximum stress values across the three silk types. Each dot represents a single
measurement. Statistical differences were assessed using one-way ANOVA (F(2. 27) = 49.69, p <
0.0001), followed by Tukey’s HSD post hoc test. All pairwise comparisons were statistically significant
(p <0.05).
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Fig. S3. Sequence alignment of the K. testaceus collagen-like protein (Kt_Coll-L) and Homo
sapiens collagen | (Hs_Coll; GenBank: BAA04809.1), showing the repetitive G—-X-X' motif (black
boxes) typical of collagen triple helices, where G represents glycine, X is any amino acid, and X" is often
proline (P). The collagen-like domain of K. testaceus shares about 40% sequence identity with H.
sapiens collagen | (BioEdit, BLOSUMG62).
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Fig. S4. Predicted PPII helices in selected proteins generated using PPIIPred [28]. (A) PK-rich

protein shows predicted PPII helices across most of its sequence; only a central region is shown. (B)

terminal region

the N

without predicted PPII helices is not shown. (C) Prolinin 8 contains a predicted PPII helix in its central

Mucin-like protein displays PPII helices starting in the central part of the sequence;

region. All three proteins lack complete C-terminal regions (indicated as XXX).
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Tab. S1. Mechanical properties of silk fibers from different species. Values represent the mean %
standard deviation from 10 independent measurements. Reported parameters include Young’'s
modulus, yield stress, maximum stress, and maximum strain for K. testaceus and B. mori wt and B. mori
Nd-s silk fibers.

Young’s Modulus Yield Stress Max. Stress Max. Strain

Species (GPa) (GPa) (GPa) (mm)

K. testaceus 3.89%£0.90 0.15+0.10 0.28+0.06 0.08+0.01
B. mori wt 3.5510.90 0.33+0.07 040+0.08 0.33+0.11
B. mori Nd-s 0.68 £ 0.28 0.10+0.07 0.17+0.04 0.15+0.04

Tab. S2A. List of 49 candidate silk proteins with known homologs identified in K. testaceus, with
their biochemical characteristics. Abbreviations: No. AA — number of amino acids; MW — molecular
weight; AA — amino acid composition; pl — isoelectric point; GRAVY — grand average of hydropathy; C
— cocoon; M — mucus. Protein families: Srps — serpins; SAPA — saposins; Pxds — peroxidases;
Pis/ABPs — protease inhibitors and antibacterial peptides; PhoEst — phosphoesterases; SePros —
serine proteases; Chitin BP — chitin-binding proteins; vWC — von Willebrand factor type C domain; inc.
— incomplete properties calculated from partial sequences; a-alpha helices; B-beta strands; dis-
disordered regions; n.d. - not determined. Protein intensities were log,-transformed for statistical
analyses; p*< 0.05 (T-test).

Cocoon Mucus Secondary structures

Protein name Symbol  GeneBank ID No.AA MW 1°'AA®%) 2" AA(%) 3" AA®) Pl GRAVY intensities intensities a(%) B(%) dis(%) Family
Serpin1 Kt_Srpl PX584754 inc. 68 P (145) S(123) 1(115) 422 0019 30.10 27.44 200 178 622 Srps
Serpin 3A Kt_Srp3A PX584756 413 45  A(102) SL(94) NQ(7.3) 486 0.063 27.20% 2157 274 288 438 Srps
Serpin4 Kt_Srp4 PX584758 429 47 S(11.0)  1(10.7) L(96) 485 0147  2520* 21.09 280 266 455 Srps
Serpin 3B Kt_Srp3B PX584757 411 45  S(109) A(107) L(88) 445 0073 24.20 20.88 287 277 436 Srps
Serpin2 Kt_Srp2 PX584755 660 73 S(11.1) P (9.8) T(8.9) 9.61 -0.427 23.80 23.09 214 177 60.9 Srps
Serpin5 Kt_Srp5 PX584759 452 52 L(100) 1(9.1) T@®0) 898 -0.307 21.70 23.44 292 257 451 Srps
Serpin 6 Kt_Srp6 PX584760 418 46 L(115) S(86) T(@.7) 565 -0.020 21.00 25.22 316 304 380 Srps
Serpin7 Kt_Srp7 PX584761 435 47 S(110) L(9.4) A(80) 501 0061 26.90% 21.79 259 259 482 Srps
Saposin 1 Kt_Sap1l PX584747 717 81 S(103) C(O1) A(82 500 -0006  29.30 25.09 nd. nd. nd SAPA
Saposin 2 Kt_Sap2 PX584748 1812 209 P(111) C(9.1) N(85) 6.68 -0.606 25.60 2257 nd. nd. nd SAPA
Peroxidase 1 Kt_Pxd1 PX584743 692 79 L (9.4) 1(8.7) N (7.5) 6.09 -0.311 28.20*% 22.79 nd. nd. n.d. Pxds
Peroxidase 2 Kt_Pxd2 PX584744 304 34 L (8.9) S(8.2) N,I(7.6) 7.01 -0.240 26.20* 20.26 nd. nd. nd. Pxds
Peroxidase 3 Kt_Pxd3 PX584745 690 79 L (10.1) N (8.4) 1(7.2) 547 -0.290 23.10 20.49 nd. nd. n.d. Pxds
Peroxidase 4 Kt_Pxd4 PX584746 691 78  L(104) S(72) A(68) 507 -0238  23.00 27.02 nd. nd.  nd Pxds
Kazal 1A Kt_KazlA PX584722 268 29  P(190) S(119) C(78) 818 -0462  2580* 20.46 nd. nd.  nd PIS/ABPS
Kazal 1B Kt_KazlB PX584723 336 36 P (19.0) S (9.5) C(8.3) 8.71 -0.440 23.80 21.04 nd. nd. n.d. PIs/ABPs
Antibacterial-ikel 10kDa Kt_AntBac-L1 PX584698 93 10 LV (9.7) G(8.6) SP.C(75) 5.07 0.196 24.20 21.22 nd. nd. n.d. PIs/ABPs
Antibacterial-ike2 14kDa Kt_AntBac-L2 PX584699 137 14 P(19.7) S(10.2) 1(9.5) 8.93 0.007 21.50 21.45 nd. nd. nd. PIs/ABPs
Sphingomyelin phosphodiesteras¢ Kt_Sphesterl =~ PX584753 640 74 L (8.4) N(7.7) A (7.5) 8.14 -0.462 24.50 21.78 n.d. nd. nd. PhoEst
Metallophosphatase 1 Kt_Metasel PX584731 566 65 L (9.4) N (8.0) 1(7.1) 595 -0.332 22.50 20.36 nd. nd. n.d. PhoEst
Serine protease 1 Kt_Seprol PX584749 507 57 S (8.7) G(8.1) L (7.3) 545 -0.216 23.20 21.49 nd. nd. n.d. SePros
Serine protease 2 Kt_Sepro2 PX584750 462 53 N,T(9.3) L(8.7) 1S@8.2) 713 -0.225 21.20 22.59 nd. nd. nd. SePros
Serine protease 3 Kt_Sepro3 PX584751 641 69 G (10.3) L (8.6) S (8.4) 574 -0.139 20.40 21.83 nd. nd. n.d. SePros
Chitin-binding protein 1 Kt_ChitBP1 PX584713 629 68 T(196) P(17.2) K (7.2) 7.10 -0.702 23.40 20.47 24 169 80.8 Chitin BP
Chitin-binding protein 2 Kt_ChitBP2 PX584714 399 43 T(19.00 P(18.0) S(7.8) 6.13 -0.957 20.80 21.60 55 105 84.0 Chitin BP
Chitin-binding protein 3 Kt ChitBP3  PX584714 174 19 A(8) S(©2) TL(86) 540 0195  25.60* 21.15 241 121 638  ChitinBP
Chitin-binding protein 4 Kt_ChitBP4  PX584716 320 34  T(134) S(100) A(94) 727 0.008 21.90 21.81 0 334 669 Chitin BP
von Willebrand factor 1 Kt_wWC1 PX584764 312 34 C(10.3) P (8.0) L(7.4) 8.00 -0.057 25.40 23.36 nd. nd. n.d. WC
von Willebrand factor 2 Kt_WC2 PX584765 297 33 C(111) SN(7.4) P (7.1) 721 -0.196 23.70 21.72 nd. nd. nd. wWC
Mucin-likel Kt_Muc-L1 PX584732 inc. 86 P(15.9) S(100) TK(7.7) 975 -0.707 33.90* 22.04 6.6 0 934 Mucins
Mucin-like2 Kt_Muc-L2 PX584680 300 31 T(28.00) P(11.7) A(10.7) 10.12 -0.599 21.80 23.06 223 0 7.7 Mucins
Collagen-ike Kt_Coll-L PX584703 inc. 92 P(269) G(216) V(107) 114 -0474 2630 2312 0 04 996 orphan
Sericin-like Kt_Ser-L PX584684 515 50 S(23.7) A(14.8) Q(12.4) 422 -0143 26.10 27.40 49.9 0 50.1 orphan
Zonadhesin-like 1 Kt_Zon-L1 PX584692 327 35 A(12.2) C(11.3) N (9.2) 832 -0.251 27.90* 22.69 nd. nd. n.d. orphan
Metalloaminopeptidase 2 Kt_Metase2 PX584679 940 109 L (9.6) S(7.7) E (6.8) 577 -0.424 26.00* 21.12 nd. nd. n.d. orphan
Salivary secreted peptide Kt_SSP PX584686 165 18 P(115) V(©Q7) GYI(7.9 939 -0.132 24.10 23.03 nd. nd.  nd orphan
Glucosyiceramidase Kt_Gluase PX584669 523 60 1(7.8) N (7.3) L (6.9) 559 -0.332 23.40 25.57 nd. nd. n.d. orphan
Hemocyanin Kt_Hemcyn PX584671 712 84 L (9.8) Y (8.6) V (7.9) 579 -0.364 22.90 22.08 nd. nd. n.d. orphan
Vascular endothelial growth factor. Kt_VasEGF PX584690 292 33 NDK(7.9) V(7.5 LP(72) 745 -0.543 22.70 21.65 nd. nd. n.d. orphan
Glyco-hydrolase 1 Kt_GlyHyd1 PX584670 647 74 L9 G(7.7) 1(71) 541 -0.335 2250 21.33 nd. nd.  nd orphan
Venom-like polypeptide Kt_Ven-L PX584672 657 73 K (9.7) E (8.8) V(8.2) 5.17 -0.496 21.90 24.74 nd. nd. n.d. orphan
Antibacterial-ike 3 14kDa Kt_AntBac-L3 PX584667 139 14 A(187) NP(@©Q4) VLK(79) 935 -0.261 21.80 22.25 nd. nd. n.d. orphan
Histidine phospahatase Kt_HisPho PX584772 531 63 L (10.2) K (8.1) F(7.3) 834 -0517 21.30 20.86 nd. nd. n.d. orphan
Apolipoprotein 1 Kt_Apol PX584768 201 22 S (10.4) L (9.5) TV (.00 450 0.033 20.90 22.27 nd. nd. n.d. orphan
Apolipoprotein 2 Kt_Apo2 PX584769 251 28 L (10.4) T(8.4) S)Y(7.2) 522 -0.253 20.80 21.98 nd. nd. nd. orphan
Trypsin-like serine protease Kt_TrypSP PX584783 283 30 G(11.3) V (8.8) A (8.5) 9.10 0.104 20.60 22.76 nd. nd. n.d. orphan
Isomerase 1 Kt_lsol PX584776 202 22 G (13.4) V (9.4) A (8.9) 6.85 -0.066 20.30 24.78* nd. nd. n.d. orphan
Protein disulfide isomerase Kt_PDI PX584779 496 56 K(10.1) D[E@9.1) L (8.9) 480 -0.354 20.20 20.74 nd. nd. n.d. orphan
Ferritin 1 Kt_Ferl PX584771 248 28 L(9.7) S (8.9) A(8.5) 572  -0431 19.10 22.37* nd. n.d. n.d. orphan




Tab. S2B. List of 69 novel candidate silk proteins identified in K. testaceus, with their biochemical
characteristics. Abbreviations: No. AA — number of amino acids; MW — molecular weight; AA —amino
acid composition; pl —isoelectric point; GRAVY — grand average of hydropathy; C — cocoon; M — mucus.
Protein families: Plins — prolinins; LXL-leucine-x-leucine motif; SAP — silk-associated proteins (similar
to Arachnocampa richardsae (AGC26507.1)); HHP — highly hydrophilic proteins; ARP — alanine-rich
proteins; LRP — leucine-rich proteins; LIS — leucine—isoleucine—serine-rich proteins; DUF — domain of
unknown function; HydBic P30 — hydrophobic 30 kDa proteins; HydLic P30 — hydrophilic 30 kDa
proteins; inc. — incomplete properties calculated from partial sequences, a-alpha helices; B-beta
strands; dis-disordered regions; n.d. - not determined. Protein intensities were log,-transformed for
statistical analyses; p < 0.05 (T-test).

Cocoon  Cocoon  Secondary structures

Protein name Symbol GeneBank ID No.AA MW 15t AA(%) ond AA(%) 3th AA(%) pl GRAVY intensities intensities %) B%)  dis() Family
Prolinin 2 Kt_Plin2 PX584736  inc. 79 P (181)  1(11.1) S(93) 564 0270  33.30% 2251 29 0 97.1 Plins
Prolinin 1 Kt_Plinl PX584735 inc. 102 P (12.6) K (9.0) L (8.8) 7.26 -0.497 29.80 29.87 58 308 63.3 Plins
Prolinin 4 Kt_Plin4 PX584738 656 73 P (10.4) S (9.9) G (8.8) 9.18 -0.229 26.60 25.15 05 43.0 56.6 Plins
Prolinin 5 Kt_Plin5 PX584739 835 85 P(17.7) G(11.1) S (10.7) 9.47 -0.338 26.40 24.98 22 212 76.6 Plins
Prolinin 6 Kt_Pliné PX584740 760 81 P (15.1) S (10.9) G (8.3) 8.94 -0.375 26.10 2424 25 363 61.2 Plins
Prolinin 8 Kt_Pling PX584742  inc. 45 P(171) S(111) KT(10.6) 963 -0.782 23.50 2300 15 193 792 Plins
Prolinin 7 Kt_Plin7 PX584741 inc. 66 P (15.1) S (10.8) Q(10.2) 9.78 -0.992 22.90 20.47 51 251 69.8 Plins
Prolinin 3 Kt_Plin3 PX584737 560 66 P (17.0) K (11.1) H (8.8) 9.78 -1.091 21.80 22.76 0 143 85.7 Plins
SLrich protein Kt_SLRP PX584752 242 26 S (12.4) L (10.3) GY(@8.7) 841 -0.072 28.70* 23.88 nd. nd. nd. LXL motif
YL rich protein Kt_YLRP PX584763 230 26 Y(11.3) L (10.9) G(9.1) 9.25 -0.050 25.80 2431 nd. nd. nd. LXL motif
PK rich protein Kt_PKRP PX584734 inc. 204 P (26.7) K (25.9) A(138) 10.00 -2.082 29.20* 20.98 23 0 97.7 HHP
EQA rich protein Kt_EQARP PX584709 346 40 E(168) Q(145) A(133) 874 -1560 23.00 2849* 526 O 474 HHP
EK rich protein Kt_EKRP PX584708 560 65 E (20.7) K (18.4) A (10.9) 6.82 -2.016 22.20 28.50* 407 O 59.3 HHP
IA rich protein Kt_IARP PX584717 307 33 1(11.1) A(10.7) N (10.4) 5.47 0.176 30.40* 20.90 nd. nd. nd. ARP
Atich protein 1A Kt_ARP1A PX584700 282 30 A(163) L(121) SN(82) 508 0258 27.20 2553  nd. nd. nd ARP
Arich protein 1B Kt_ARP1B PX584701 284 30 A(12.8) L (10.6) N (10.2) 9.08 0.159 24.80 29.21 nd. nd. nd. ARP
LNIrich protein Kt_LNIRP PX584727 279 30 L(12.2) N (10.4) LV (9.3) 4.92 0.239 24.70 21.18 nd. nd. nd. ARP
Arrich protein 1C Kt_ARP1C PX584702 283 29 A (19.4) L (13.4) K (8.5) 7.66 0.232 23.70 24.39 nd. nd. nd. ARP
ANL rich protein Kt_ANLRP PX584697 285 31 A(13.0) N (12.3) L(11.2) 7.71 0.244 21.20 23.55 nd. nd. nd. ARP
L rich protein 1 Kt_LRP1 PX584729 309 33  L(14.2) 1(10.7) A@©7) 478 0383 29.40* 2117  nd. nd.  nd LRP
L rich protein 2 Kt_LRP2 PX584730 290 32 L (10.7) 109.7) AV (93) 497 0187 27.30* 2221 nd. nd. nd. LRP
IS rich protein Kt_ISRP PX584720 283 31 1(14.8) S (11.0) L(©9) 573 0211 27.70 22.76 nd. nd. nd. Lis
LIS rich protein Kt_LISRP PX584726 344 37 L (11.9) 1(11.6) S (11.3) 6.74 0.154 25.40 20.66 nd. nd. nd. LIS
Lirich protein 1 Kt_LIRP1 PX584724 297 33 1(12.5) L (10.4) S(8.1) 4.95 0.243 20.80 24.02 nd. nd. nd. LIS
Lltich protein 2 Kt_LIRP2 PX584725 361 40  L(11.1) 1(10.0) A(©4) 896 0070 19.80 2327 nd. nd.  nd. LIS
ILS rich protein Kt_ILSRP1 PX584719 294 33 1(10.9) L(10.2) S(8.8) 6,12 0,174 24.20 21.37 nd. nd. nd. Lis
ANGL rich protein Kt_ANGLRP PX584696 366 37 A (12.0) N (10.9) L (10.7) 4.87 0.258 23.50 23.94 nd. nd. nd. DUF
AIS rich protein Kt_AISRP PX584693 303 32 A(11.6) S (10.9) 1(10.2) 4.98 0.345 20.00 21.43 nd. nd. nd. DUF
AL rich protein 1 Kt_ALRP1 PX584694 282 30 A(135) L(12.8) NIS(89) 459 0.260 25.70 21.80 nd. nd. nd. HydBic P30
LN rich protein Kt_LNRP PX584728 283 31  L(13.1) 1(106) N(102) 595 0.164 24.20 2066 nd. nd. nd HydBic P30
IL rich protein Kt_ILRP PX584718 299 34  L(10.7) 1(10.4) N@®0) 597  0.058 2350 23.49 nd. nd. nd. HydBic P30
AL rich protein 2 Kt_ALRP2 PX584695 290 31 A(128) L (11.0) 109.7) 501  0.283 22.30 24.82 nd. nd. nd. HydBic P30
VS rich protein Kt_VSRP PX584762 179 19 V (12.8) S(11.2) N (8.9) 6.70 -0.131 24.60 22.04 nd. nd. nd. PGSPV motif
NS rich protein Kt_NSRP PX584733 205 22 N(12.2) S (10.7) 1(9.3) 5.66 -0.051 24.40 22.47 nd. nd. nd. PGSPV motif
T rich protein Kt_ITRP PX584721 151 16  1(132)  T(11.9) N(©.3) 819 0034 24.10 2084 nd. nd. nd  PGSPV motif
11kDa, hydrophobic protein A Kt_Hybic11A ~ PX584710 113 11 AL(168) G(133) V(80) 622 0544 24.50* 20.71 nd. nd. nd. SAP
11kDa, hydrophobic protein B Kt Hybic11B ~ PX584711 116 11 A(164) G(138) L(121) 458  0.483 24.00* 20.86 nd. nd. nd. SAP
12kDa, hydrophobic protein ~ Kt_Hybic12 PX584712 123 12 A(268) T(89) V(@1 461 0498 22.80 2516 nd. nd.  nd SAP
CW protein 1 Kt_ CWP1 PX584704 294 33 K(11.2) A(9.9) L (8.8) 9.09 -0.369 24.10 25.60 nd. nd. nd. HydLic P30
CW protein 2A Kt_CWP2A PX584705 275 32 L(11.6) S(84) IN(76) 899 -0.155 23.00 2805+ nd. nd.  nd. HydLic P30
CW protein 2B Kt_CWP2B PX584706 275 32  L(124) S (8.4) N(76) 589 -0.230 22.70 26.82 nd. nd. nd. HydLic P30
CW protein 3 Kt_CWP3 PX584707 267 30 L(116) N(10.5) S(97) 633  -0.206 19.60 2530* nd. nd. nd. HydLic P30
KPDA tail protein Kt_KPDA PX584673 414 41 A (27.8) T(12.6) P (11.8) 7.62 -0.571 28.30* 22.80 77 70 85.3 orphan
LN rich protein 11kDa Kt_LNRP11 PX584676 104 11 L (14.4) N (12.5) T(8.7) 6.25 -0.018 27.90* 20.55 nd. nd. nd. orphan
TP rich protein Kt_TPRP PX584688 200 23 T(11.5) P (10.0) 1(8.5) 9.75 -0.488 26.60* 20.65 nd. nd. nd. orphan
SCP protein Kt_SCP PX584666 272 30 N(107) 1T(74) KG(7.0) 754  -0.469 25.60* 20.59 nd. nd. nd. orphan
IN rich protein Kt_INRP PX584674 313 35  N,(9.6) L (8.9) T@®3) 472 -0.067 25.00 20.94 nd. nd. nd. orphan
TG rich protein Kt_TGRP PX584687 147 15 T,G(102) N(9.5) S(88) 656  -0.402 24.40 2077 nd. nd.  nd orphan
C tail leucine zipper Kt_CTLZ PX584668 285 31 A (10.9) L.S (9.8) 1(9.5) 6.30 -0.055 23.90 2241 nd. nd. nd. orphan
TS rich protein Kt_TSRP PX584689 531 58 T(17.3) S(139) N@17) 1064 -0.856 23.90 2086 nd. nd. nd orphan
NIA rich protein Kt_NIARP PX584681 281 31  N(13.2) 1(114)  A(103) 690 -0.068 23.70 22.16 nd. nd. nd. orphan
Irich protein Kt_IRP PX584675 355 38 1(12.1) K (9.6) A(93) 945 0241 23.70 2463 nd. nd. nd. orphan
LS rich protein 1 Kt_LSRP1 PX584677 273 30  L(11.0) S(106) N(©95) 467 -0.153 23.10 2249 nd. nd.  nd orphan
Nrich protein 1 Kt_NRP1 PX584682 165 18 N (15.8) 19.7) L,T(8.5) 4.99 -0.439 22.90 20.67 nd. nd. nd. orphan
V rich protein Kt_VRP PX584691 259 29 A(B9) ELK@®5 Q(7.3) 4.95 -0.133 22.10 22.30 nd. nd. nd. orphan
LS rich protein 2 Kt_LSRP2 PX584678 397 43  L(108) S(101) A(96) 482 0014 22.10 20.49 nd. nd. nd. orphan
N rich protein 2 Kt_NRP2 PX584683 290 32  N(10.7) L®3) AV(79 486 -0022 21.90 20.94 nd. nd. nd. orphan
S rich protein Kt_SRP PX584685 inc. 17 S(188) N(©4) TV(@®1) 518 -0554 21.70 2070 nd. nd.  nd orphan
AL rich protein 3 Kt_ALRP3 PX584767 250 27 A (14.0) L (10.8) N (8.8) 5.47 0,048 21.60 2493 nd. nd. nd. orphan
ILA rich protein 1 Kt_ILARP1 PX584773 291 32 1L (10.3) A(9.3) N (8.6) 5.84 0.154 21.50 21.89 nd. nd. nd. orphan
AS rich protein Kt_ASRP PX584770 244 26 A(143) S (11.9) N@©8) 853 0171 2150 21.79 nd. nd. nd. orphan
N rich protein 3 Kt_NRP3 PX584778 239 27 N(105) SV(96) L(84) 763 -0.080 21.40 22.16 nd. nd. nd. orphan
AG rich short peptide 11 Kt AGRSP11 PX584766 116 11 A(241) G(147) L(129) 475 0520 21.20 2172  nd. nd.  nd orphan
PQrich protein Kt_PQRP PX584780 469 53 P (20) Q(11.9) S(11.7) 8.64 -1.158 20.90 21.12 nd. nd. nd. orphan
LSlrich protein Kt_LSIRP PX584777 300 33 L (13.0) S(11.7) 1(10.7) 8.46 0.051 20.90 21.26 nd. nd. nd. orphan
Putative transmembrane prote Kt_PTP PX584781 224 22 A (25.0) P (17.9) L (8.5) 6.18 0.187 20.90 24.47* nd. nd. nd. orphan
ILA rich protein 2 Kt_ILARP2 PX584774 265 29 1(10.9) L(106) AS(9.8) 490  0.100 20.60 2353 nd. nd. nd. orphan
Q ich protein Kt_QRP PX584782 363 39 Q(12.4) S (9.9) A(9.4) 1024  -0.332 20.30 25.43* nd. nd. nd. orphan
IN rich protein Kt_INRP2 PX584775 344 39 N,1(10.2) L (9.6) D (7.8) 5.12 -0.269 19.30 22.85*% nd. nd. nd. orphan




Tab. S3. Overview of selected silk-related proteins identified in the SYGs of K. testaceus and

their corresponding domain architectures. *Identified by Pfam database with SMART 34

Protein name Symbol PFAM* domains Domains location within protein (start to end)
von Willebrand factor 1 Krp_wWC1 1xVWC 83-154
von Willebrand factor 2 Krp_wWC2 1xVWC 71-141
Zonadhesin-like 1 Krp_Zon-L1 4x TIL 32-91; 106-165; 180-240; 255-314
Chitin-binding protein 1 Krp_ChBP1 5x ChBD 11-76; 197-251; 289-346; 444-502; 555-612
Chitin-binding protein 2 Krp_ChBP2 2x ChtBD 32-93; 303-361
Chitin-binding protein 3 Kt_ChitBP3 1x ChtBD 91-145
Chitin-binding protein 4 Kt_ChitBP4 2x ChtBD 10-164; 211-263
Serpinl Kt_Srpl 1x Serpin 282-639
Serpin 2 Kt_Srp2 1x Serpin 52-657
Serpin 3A Kt_Srp3A 1x Serpin 53-410
Serpin 3B Kt_Srp3B 1x Serpin 51-408
Serpin4 Kt_Srp4 1x Serpin 61-425
Serpin5 Kt_Srp5 1x Serpin 49-452
Serpin 6 Kt_Srp6 1x Serpin 33-418
Serpin7 Kt_Srp7 1x Serpin 68-436
Saposin 1 Kt_Sapl 4x SapA 24-53; 326-357; 369-397; 459-487
Saposin 2 Kt_Sap2 5x SapA 265-297; 948-977; 1494-1524; 1578-1607; 1662-1692
Peroxidase 1 Kt _Pxd1 1x Peroxidase 135-667
Peroxidase 2 Kt_Pxd2 1x Peroxidase 136-299
Peroxidase 3 Kt _Pxd3 1x Peroxidase 135-665
Peroxidase 4 Kt _Pxd4 1x Peroxidase 136-667
Kazal 1A Kt_KazlA 2x Kazal 102-150; 186-234
Kazal 1B Kt_KazlB 3x Kazal 102-150; 185-233; 266-314
Serine protease 1 Kt_Seprol 1x Peptidase_S28 58-487
Serine protease 2 Kt_Sepro2 1x Peptidase_S28 34-451
Serine protease 3 Kt_Sepro3 1x Peptidase_S28 61-492
Trypsin-like serine protease Kt_TrypSP 1x Tryp_SPc 43-273

Sphingomyelin phosphodiesterase 1

Kt_Sphesterl

1x SapB/ 1x Metallophos

36-117/153-421

Metallophosphatase 1 Kt_Metasel 1x SapB, 1x Metallophos 22-103/139-403
Glucosylceramidase Kt_Gluase 1x Glyco_hydro_30 114-456
Metalloaminopeptidase 2 Kt_Metase2 1x Peptidase_M1 259-502
Glyco-hydrolase 1 Kt_GlyHyd1 1x Glyco_hydro_42 61-366
Isomerase 1 Kt_Isol 1x Pro_isomerase 29-186
Histidine phosphatase Kt HisPho 1x His_Phos_2 76-422

Tab. S4. List of K. testaceus silk-related genes and corresponding primer sequences used for qRT-PCR
analysis. The table includes the protein name, gene symbol, forward (Fw) and reverse (Rv) primer sequences,
expected product size (PS) in base pairs (bp), and annealing temperature (Tm, °C). Primers were designed using
Primer3Plus software 4.

Protein name Gene symbol FW RV PS (bp) Tm (°C)
Collagen-like Krp_Coll-L gcagcatcaagtagtgcagc  acccggtgatggtgatgttc 129 60
Sericin-like Krp_Ser-L actcctcgtcggcattgttg tgctgaaacaccaccactga 172 60
Prolinin 1 Krp_Plinl tggacctgtatcgttggcaa cacttgctttccaccactgc 178 60
Prolinin 6 Krp_Plin6 cagctccaacttctccagca  gaaggcgttgcaggagtact 157 60
von Willebrand factor1  Krp_vWC1 caatcgggtgcgcttgtaac  tctcggcctttgctaaccaa 104 60
Zonadhesin-like 1 Krp_Zon-L1 tacttgttgggctgaggctg ttaacgggtgctatcggtcg 144 60
Serpinl Krp_Srpl ccaagccagccaacaattcc caggagtcgatggtacgctg 163 60
Serpin 2 Krp_Srp2 gtatctaccaccgtcgccag — ctggttetcctgettgtggt 143 60
Prolinin 8 Krp_Plin8 cagacttgcccggtgttaca  aacgtgatcggcttcactgt 116 60
AL rich protein 3 Krp_ALRP3 tgctctcagttagcagcacc tgcattttctgttcggcagce 106 60
A rich protein 1B Krp_ARP1B acaacagacattgggagcga gccgcttttatgcccgtaac 147 60
KPDA tail protein Krp_KPDA actggtccatctgctgatgc gatggtgttggcgttgcatt 185 60
SL rich protein Krp_SLRP gcgtgaatactctcccagca  ggtggtgaaccgctcaaaac 135 60
CW protein 2A Krp_CWP2A atggctgggtggtgttgaat ttcatcgaaaaatcaaccac( 152 60
YL rich protein Krp_YLRP accggccagtaaattgccat  gtggattaccgcccaacgta 164 60
Chitin-binding protein1  Krp_ChitBP1 tgtgtactggttgcggaagg cactgtgcatttggtctggc 151 60




