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Figure S1. Evaluation of Hyperparameter Width Impact on xCAPT5 Model Performance
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Figure S2. Evaluation of Hyperparameter Depth Impact on xCAPT5 Model Performance
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Figure S3. Evaluation of Hyperparameter Embedding Impact on xCAPT5 Model Perfor-
mance
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Figure S4. Performance Comparison of Neural Networks (CAPTS5) and Hybrid Models
(xCAPT5)



Table S1: Intra-species Dataset Infer-
ence Performance: Analysis of Methods

Trained on the Pan Dataset

Test datasets Methods Recall (%)
PIPR 91.95
HPRD FSNN-LGBM  94.28
xCAPT5H 96.16
PIPR 93.46
DIP FSNN-LGBM  93.33
xCAPTS 96.75
PIPR 91.23
HIPPIE HQ FSNN-LGBM  91.29
xCAPT5 94.55
PIPR 92.26
HIPPIE LQ FSNN-LGBM  91.92
xCAPT5H 93.92

Report with mean

Table S2: Intra-species Dataset Infer-
ence Performance: Analysis of Methods
Trained on the Sledzieski Dataset

Test datasets Methods Recall (%)
PIPR 22.84
FSNN-LGBM  40.93
HPRD D-SCRIPT 12.62
Topsy-Turvy 51.22
xCAPT5H 58.53
PIPR 30.79
FSNN-LGBM  48.71
DIP D-SCRIPT 11.44
Topsy-Turvy 56.67
xCAPT5 67.64
PIPR 32.24
FSNN-LGBM  46.41
HIPPIE HQ D-SCRIPT 12.54
Topsy-Turvy 45.19
xCAPT5 58.84
PIPR 22.83
FSNN-LGBM  38.54
HIPPIE LQ D-SCRIPT 7.23
Topsy-Turvy 51.22
xCAPT5 40.92

Report with mean



ueaw ym j1odeyy

€7°6 86°1S S8T'LT 8L°76 av'6 GLAVOX
888 89°8Y 6191 62°¢6 98’8 INGOT-NNSA IsBOA
€08 €8¢V 0g'at 948 [4*R] ddid
0€°6 v2C1g 86°91 0S°96 1€°6 GLdVOX
€88 9¢"87 191 £€9°€6 18'8 INDT-NNSA ULIOM
86°L geer €L°¢T ¥2 06 19'8 udid
G€'6 [4h R} L0°LT 97" L6 9€°6 GLAVDX
988 6987 91'91 cre6 a8'8 INOT-NNSA 9SO\
€98 8L°9V 68°GT 9.°68 L8 ddid
L6 eT'1S 96°91 04796 62°6 GLdVOX
8L'8 108V 86°GT 6926 L8 INDT-NNSA NE |
€18 6E TV G9°G1 0L°L8 698 ddid
LT°6 Lv°0S 64°9T 94°'66 81°6 GLdVOX
€48 16y 786l v1'¢6 L9'8 INDT-NNSA oD H
€98 8897 91 12°06 16'8 ddid

(%) Duadnv (%) Dounv (%) @1008-T4 (%) 11229y (%) uorseag SPOY19IA sjaselep 31s9J,

jose)e(] UBJ 9Y} UO PaUrel], SPOYISN JO SISA[RUY :90URUILIONDJ 9JUIIJU] joseje(] sorods-ssor) ¢S o[qeL,



ueowr Yym 1odoy

LYY L9°6L 8.°09 T8°8% 1829 SLAVOX
A4 0Z°92 9T'1S 9€°v¢ Tesy Aamg,-Asdog,
97" 0F 63°8L 88°¢e 8C'CC ¥9°0L Ldra0s-a EEEEYE
9¢°2T 90°8S i 9L¥C Vratdd INGDT-NNSA
89°2% 0g'1L 09T 9501 1L°L8 adid
69°65 8798 STV 20'1L TG LL SLAVOX
86°C9 02°¢8 $0°L9 G8'€9 GS°0L Aamy-Asdog,
1€°9¢G 12°08 £Q° LY 862¢ €0°G8 LArgNs-a UWLIOA
£6°¢1 709 GeLT 05°6% 67°CC INDDT-NNSH
08°¥¢ ¥5°92 ¥0°9% ¥9°G1 18°29 adid
GePg 79°L8 £€€°99 8L'¥8 P1°€8 SLAVOX
08°09 19°98 8719 70 1. £0°69 Aamy-Asdog,
169G T6°6L ¥1°6¥ 8v'¥e LP°G8 Ldraps-a 9SNOIN
£6°0% T 0L £8°6¢ 95°1¢ 80'ze INGOT-NNSA
€82S 80°¢8 ¥6°G¥ ¥6°7¢ 90°29 udid
69°€S 80°16 IS TL 80°¢8 LL729 SLAVOX
99°L9 20°06 7,89 79°GL 10°€9 Aamy-Asdog,
69°6 LT%8 89°¢S 00°0% 9G°'18 Ldraos-a NS
12°€1 10°09 G6°G% ovog 39Tt INGOT-NNSA
98°6¢ 12°¢L 29°Te Pyl L1°2S udid
€0°2E 19°8. GL'CTS 3679 19 ¥¥ SLAVOX
oaLe 0€'79 sioiar 0V 9% 18°6¢ Aamg -Asdog,
¥5°eg £€0°98 €805 08¢ ¥9°QL Ld1ra0s-a oD 'q
6S°TT 61°LS £9°'TC G6°7C 0T'6T INGDT-NNSA
69°TE G8°0L 19°9¢ 0e°LT 18°GS adid
(%) pudnv (%) podnv (%) @1006-14 (%) 1esey 1(%) uorseag SPoY1eIN GHEELRL) JJREEN

19se)e(] ISOIZPI[S 9} UO PAUIeI], SPOYIDIA JO SISA[RUY :90UBUIIONSJ 90USISJU] jose)e(] soroads-sso1) :fS a[qel,



ueawt 3m jrodey

cv'6 6°09 TL°LT 68°'G6 9.°6 SLdVOX
12°6 gL 08 cL 91 G016 €T'6 INEDT-NNSA e17,
68'8 76'ST 9791 ee'e6 10°6 adid
90'6 86'6¥ 8791 87°€6 €06 SLAVDX
716 6367 TL° 9T LG°L6 ¥1°6 INDT-NNSH ¢-AOD-SHVS
Ggz'6 9.°0¢ 7791 €1°96 66'S qdid
LT°6 €7°09 PL'9T 90°L6 LT°6 SLAVDX
606 10°0S 2991 v.'96 606 INEDT-NNSA ewofideg
79'8 67" LY ¥9'91 876 906 gdid
16'8 6267 LE°9T 99°€6 16’8 SLAVDX
86'8 Te 6 8€'91 eI'v6 16’8 INEDT-NNSA rZUONPU]
026 29°0¢S 29°9T T0°L6 (AN qdid
z€'6 89°0¢ 18°91 £€8°96 12°6 ¢LIVOX
106 ch'6¥ V591 1€°96 668 INGDT-NNSA sodioy
78'8 19°8¥ 1€°91 95°¢6 €6'8 did
18°8 vT'sy 66°GT 0268 8L'8 SLAVOX
606 €009 €9°9T 1.°96 0T'6 INEDT-NNSA stypedoqy
67°6 P8 IS 2991 £0°€6 zI'6 Udid
916 1708 84°9T P76 126 SLAVDX
88'8 L9'ST AN) 6716 988 INGDT-NNSA ATH
9¢°6 L& 74 B CL9T 1,26 8T°6 qdld
96 €L0¢ €8°9T 61°L6 12°6 SLAVOX
606 2009 1991 81°96 606 INEDT-NNSA onsue(q
ee'6 ge'Ig LL9T 88'C6 69°L gdid

(%) pudnv (%) pouanv (%) @21006-14 (%) 1eosy 1(%) uorstoeag SPOY3IRIN sjosejep 3sa,

1ose)e(] URJ 91} UO Paulel], SPOYISJN JO SISA[RUY :9OUBULIOJISJ 9OULISJU] jose)e(] soads-1oju] :G§ a[qe],



ueow )M y1odey

98°¢T 06°'TS .0°0g 6£°6% 64791 QLAVOX
JANAl €028 TL9T 0¥'61 LT Aaing -Asdog,
L9702 90°69 1j a4 ey LV'Th L41r90s-a ez
ST TT 60°LS L9°02 ¥8°0¢ 98°GT INGOT-NNSA
28°C1 12°LG LL8 969 6S°€T adid
IS PT 62°09 60°02C 68°2¢ 06°LT SLAVOX
6501 9GS 6101 49} 6L°GT Aamy-Asdog,
80°€T 2065 £eC 121 8T 1T Ldraos-a Z-AOD-SUVS
¥8°0T €95 LL6T I¥°LT L¥'Q1 INGOT-NNSA
eIt T6°9S 98°g 8G'¢ 1T°€T "udid
y0'eT Te'8% €6°1T TI'¥e T1°0g SLAVOX
Ge0T 09°1¢ PTIT 868 G6°GT Aamy-Asdog,
2901 €1°2S T6°0 VT L8°TT Ldraos-a ewol[ideq
TO'TT L¥°95 €z 0% £€°92 ev'9T INGOT-NNSA
L8711 19°GG ¥6'F 6T 2991 "udid
19°9T LT°€9 192 08°0¢ L9°CT SLAVOX
GG'TT 16°GS 99°GT 10°€T 7861 Aamy-Asdog,
67'1T LT°95 6T°C 61T 90°'%T Ldraos-a BZUINJU]
6221 QL 69 TT¥e S9've £9°8T INGDT-NNSA
Al $5°29 7’6 91’9 79°'1% HdIld
qeel 80°LS 10°22 6L'1¢ A 4d SLAVOX
Gg0T 9¢°09 €511 6£°8 16°81 Aaing -Asdog,
vLCT 96°89 QLT 060 ¥9 LT LA1r90s-a sodIoy
26°01 1%°9G 0102 L8°9C 90°91 INGOT-NNSA
¥6°CT 689 v.'6 129 88°C¢ adid
0L°€T £6°99 gG'1T 9%°2C 1.°0% SLAVOX
¥2 0T 6609 6S°TT 18°L 19°0% Aamy-Asdog,
z6°CT £7°69 68T 160 89°C¢ Ldraos-a syyedoy
6701 67 60°ST 9v'1g $6°G1 INGOT-NNSA
€0'TT vIs 8G°¢ 96T 78°0C Hdid
19°LT 0Z'79 86°0€ 01°9¢ PI°LT SLAVOX
Y011 7eg 80°0T 6T, 1891 Aamy-Asdog,
96°0T 11°0S 7L £9'¥ 9761 Ldraos-a AIH
98°'TT ¥9°85 £8°CC 85°2¢ LG°LT INGOT-NNSA
2091 16°€9 61°€T 016 ST¥T "udid
1L%1 0675 TT'8T 99°G¢ 9€°€T SLAVOX
P91 80°19 GE'Ce 1.°0% 10°2% Aamy-Asdog,
9T'eT GZ'T9 89°C SP'T 86°LT Ldraos-a angus(q
£€egT 19°65 20°¥c z8ee 1¢°8T INGDT-NNSA
TeST 1€°29 z9°0T 189 89°%C adid
(%) odadnv (%) pounv (%) @1098-14 (%) Ireooyg 1(%) vorsweag spoy3I2IN sjesejep 3soL,

1ose)e(] B{SOIZPI[S 9} UO PAUIel], SPOYIDJN JO SISA[RUY :90UBUIIONSJ 9OUSISJU] jose)e(] sorads-10ju] :9S a[qe],



