Supplementary Tables:

Table S1: List of phage lysin proteins showing high sequence similarity with amino acid sequence of
LysZC1 protein.

Alig:;nent Description Identity
Query 10001 | LysZCl1 --
Query 10002 WP_015973755.1:1-165 glycoside hydrolase family protein [Klebsiella | 99.39 %

pneumoniae]

YP 007183210.1:1-165 glycoside hydrolase family protein [Pseudomonas phage | 98.79%
Query_10003 | (57 paep p2-10 Orl]
Query 10004 | QIQ64397.1:1-165 lysozyme [Pseudomonas phage Epal] 98.37%
Query 10005 | ATW62317.1:1-165 lysozyme [Pseudomonas phage Delta] 97.58%
Query 10006 \T{]lj]_009007856.1:1—165 glycoside hydrolase family protein [Pseudomonas phage | 84.85%
Query 10007 | QSH71737.1:1-123 lysozyme [ Pseudomonas phage vB PaeP fHoPac04] 86.73%
Query 10008 | YP 008857868.1:1-132 lysozyme [Pseudomonas phage philBB-PAA2] 86.36%
Query 10009 | YP 001671940.1:1-132 T4-like lysozyme [Bruynoghe virus LUZ24] 85.61%
Query 10010 | YP 009209320.1:1-132 baseplate hub protein [Pseudomonas phage DL54] 85.61%
Query 10011 | QVJ13268.1:1-132 baseplate hub [Pseudomonas phage PSA31] 84.85%
Query 10012 | YP 006382529.1:1-166 lysozyme [Pseudomonas phage tf] 63.86%
Query 10013 | URG14323.1:1-113 lysozyme [Pseudomonas phage vB_PacP PaCe] 86.73%
Query 10014 | AYJ73846.1:1-113 baseplate hub protein [Pseudomonas phage SaPL] 86.73%
Query 10015 | QDH46231.1:1-113 baseplate hub [Pseudomonas virus Pa223] 86.73%
Query 10016 | QDH46160.1:1-113 baseplate hub [Pseudomonas virus Pa222] 86.73%
Query 10017 | AWY03080.1:1-132 lysozyme [Pseudomonas phage SCYZ1] 63.64%
Query 10018 | YP 006907044.2:1-162 lysozyme [Pseudomonas phage UFV-P2] 57.41%
Query 10019 | UMO76430.1:1-128 lysozyme [Pseudomonas phage Broder Salsa] 59.38%
Query 10020 | YP 009622530.1:1-136 lysozyme [Pseudomonas phage Bjorn] 56.62%
Query 10021 | KAB2362637.1:1-81 lysozyme, partial [Escherichia coli] 82.72%




Table S2: List of templates with maximum similarity used for structural alignment with predicted
LysZC1 model

No.

Template
protein
structure

PDB
ID

RMSD

™

score

Sequence
Identity

Equivalent
Residues

Reference
Coverage

Target
Coverage

Lysozyme 056
from Deep
neural language
modeling

7RGR

3.03

0.67

27.63%

140

85%

84%

Crystal structure
of a pesticin and
T4-lysozyme
chimera

4ARJ

3.18

0.38

27.68%

144

87%

45%

Muramidase
domain of SpmX
from
Asticaccaulis
excentricus

6H9D

2.52

0.73

34.52%

140

85%

95%

Endolysin from

Escherichia coli

O157:H7 phage
FAHEc1

TMSI

1.28

0.78

38.64%

138

84%

86%

Crystal structure
of muramidase
from
Acinetobacter
baumannii AB
5075UW
prophage

6ET6

1.36

0.79

27.08%

140

85%

94%




Supplementary Figures:
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Query 10001 (+)MKFDEYSTKSQTWLKSFLSRPLDFLSLI KKREoLanMKnsLavvnuuvn:FPKrwsLLKABEF DRAAWEAEDSAWAKQTPVRVRDLQRALWRASTI GSTVT
Guen 10002 () MKEDEYSTKSQTWLKSFLSRPLO—FLSLI KKREGLYLQWYKDSLGY WT GG Y GH T e Y YA M T LT VX AW L A N YW LTI P KT WS L LKAGEF DRAAWEAE DS AWAKQT PYRVRDL QRALWRASTI 6STVT
Query 10003 {+)MKFDE¥STKSQTWLKSFLSR L uxkecummknamvmacmuFPKNMLLMGEF DRAAWEAEDSAWAKQTPVRVRDLQRALWRASTI GSTVT
Query 10004 (s nnrnnsvxsqr\nnsnsnvLD-rLsu KKREGLVLQWYKDSLGYWT GGY GH e e W P VR W e TR G T I W o i W YR MG VA AIF PKTWS LLKAGEF DRAAWEAEDS AWAKQTPVRVRDL QRALWRASTI GSTVN
Quey 10005 (-] MKEDEYSTKSQTWLKSFLSRPLDFLSLI KKREGLYLGWYKDSL OY WT GG GHEPLTI (IR W YV Y Mo (LY O VYLl T I e M M L L UL PR T WSLLKAGEF DRAAWEAEDS AWAKGT PVRVRDL GRAL WRAST| GSTVN

Guen 10008 |- MKFDEFSTKS QS WLKSFLBGPLK-YLDLI KRREGLYLKWYKDSLOKVT 6GY SHE N (R e YTy M T LY N VI T L T e dd N T TR AT P T WL L KSORF DEAAWEAEDSL WAKGT P VRV RDL QRAL WRAST VODKYY
Query_10007 (s, GG\'GHFPKTWB LKAGI AWAKQTPVRVRDLQRALWRASTI 6STVT
Query_10008 (s, IIVLKWVKBELGKI"'EGVGHFPK"WNI.LKEEI!F nEAAwEAEnstAKnvvvnvnnl.mul.wnnnvnm(vv
Query_10008 [+ MVLKWYKDSLGKI TUGVGHFPK'MLLKSGRF DEAAWEAEDSLWAKQTPVRVRDLORALWRASTVGDKVV
Quary 10010 [2) T T T L T OL P GE DGR P | TLARAETWLEKDSKAAYDAA (o A AN LYWL MR X [ A3F PKTWNL LKS GRF DEAAWE AEDSLWAKQT PVRVRDL QRAL WRAST VGDKVY
CQueny 10011 3 IVLKWYKDSLGKI TGGYGHFPKVWLLK!GRF DEAAWEAEDSLWAKQTPVRVRDFQRALWRASTVGDKVY
Query 10012 {+)MNLKNSSLKTQSWLKSFLSAEPE—YLALVKAREGLVLKWYKDSLGKLTAGY GH Il NIV AR TN T8N S0 MY ST L G LY I N A A AN AT T Y T TF KNTWAL LKA GQY DKAAAESENSLWAKQT PVRVRDL QRALWRAS VL GADVS
Query 10013 (o TN A T A R A R Y N Y e A TN I A A N Y EL D TS A GTIF PKTWNL L KS GRF DEAAWEAGDSLWAKQT PVRVRDL QRALWRAST VGDKVV
Query 10014 (o [T T A T A Y R A N Y N Y A e T AR TN T YN T T Y Gl TF PKTWNL LKS GRF DEAAWEAEDSLWAKQT PVRVRDL QRALWRASTVGDKVYV
Guery 10015 (5 (T T A Y YR A LY N T Y (VL T o A Y AR I TN Y (i ASF PKTWN L LKS GRF DEAAWE AE DS LWAKQT PVRVRDL QRAL WRAST VGDKVY
Cuery 100163 MOLFGEDGPI TLARAETWLEKDSKAAYDAAQGOVSOLPFCTPELFDALVSVNEQL GTAWT KK U TR T L VA N TR EY SN TTIN-C VN VS 370 T
Query 10017+ MLKWYNDS LGKLTAGY G HIITIIoV A Ty Lo M T W Y S d LY S N R S T DTN T TRAOF KN TWA L LK S GQY DKAAAEAENS LWAKQT PVRVRDF QRAL WRASVL GEKVS.
Query 10013 [+) MSLQSCLTMSPOWLRSSI :ns|.TPsunLv«nREoLVLxmxnlLGKLTAoMu|. Y Y T M Y Y N T e W A R T LA T TN Y i idF KK TWAL L L AGKY AEAAREAEDS NWHKQT P¥RVRDF QEAL WRT QT L

Query 10019 (s LRWYLDSLGKPTAGYGH A TN A N Y LY N Y I N A R S TR LR TN A9 LI KV TWGHC L AGNF GKAAYEAENSLWAKQT PVRVRDF QRAL WKAEEL

Cuery 10020 (s IIKVI!EGLVLKW\’RH!I.GKWTGGVGHL (I Y YN T WY VA I N W e T A e NS SN Y EHKR TWA L MV AGKY PEAAQEAKNSI WYTQTPVRVEDLASALYEAHRLGA
CQuery 10021 [+ [ G T R T Y GL P GEDGRPI TLARAETWL EKDSKAAYDAAQGOVSOLFFCTPELFDARVSGNFGLGTAWTRK

Figure S1: Multiple sequence alignment of LysZC1 with various phage lysin proteins showing high
sequence similarity. The highly and partially conserved residues are highlighted with red and blue
colors, respectively.



1 2 3 4 1] 7 8 9 10 1 12 13 1 18 18 17 18 1 20 21 oz 3 25 26 2r 28 28 30 3 32 3 3 38 I a8 39 40 a1 42 a3 a4 45 48 47 43 49 0
AR N S S AN AN S S SO P Y WA AN AN SO e e e e e e A e S A L A W M A A S M W A VA S WO A A |
2
3v P A F L F 8 6 8§ T L § s ¥ R P N S I T I A L P H Y V DL P G R S NTF KL MY I MG F P I DTE ME
4
5
6
50 52 531 54 55 56 57 58 59 60 61 B2 63 B4 65 66 67 68 69 70 La 72 73 74 778 77 78 79 80 81 82 83 84 85 86 87 88 83 90 91 82 93 9 8 9% 97 98 100
i TR W M M WA U W A S N S M A O SN A Sl GO SN S VR VN AN R (N W N s N v W s A M s s s s s FA W T |
-t + —ttt—t—t————t —tttt—t—— ——t—+ ]
2
3E K D S E Y S N K I R Q E 5§ K1 5 KT E G T V s Y E Q@ K I T v ET GG Q@EKDGV KUV YRV MV L EGT
4
5
6
100 102 103 104 105 106 107 108 108 110 111 112 113 114 115 118 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 138 140 141 142 143 144 145 148 4T 148 150
i AL G S ST S AL S G S VA G Y A S WA S N SO A S S SN S M A S M SO AL S A AT SRS SO S SN SN S A G S M SO S A S T |
1 ) : ) o o ) M K F D E Y S T K s a T W L K s F L EN
2 [ A ]
3T | A E S 1 E H L D K KENEUDI L NNNRNZ RI VL ADNTUV I NFDNI S QL KE—F L RUR S VEN
4 A R H ES
5 L Y F a G H mikN
K G G K
144 150 180 0 180 190 200
I i i ' ' it \
[ANEN G- NNINN s R P L D F L S L | K K R E G L V L Q W ¥ K D S L G Y WT G G Y G4 P G E D -
2 A K VvV V D E F D M L R V D E G L K L T V Y QD H L G Y WT V G | GHI K I KD KAIKAI @I L DN
3F L R R § V H K 8 P 8§ L N A A K S E L D K
4 BB K | s R A G VvV E L | K s F E G L R 0 @ A s @ L P D 6 R W M | 6 v GEINT F s ol WO S-S - B WY
Y F @ G H M THMIAEM—D G K P V K M G M K
6 G G K N 0 L | T 8§ F E G T R _F N A ¥ D D G V G V W T | [N T EANAEE P N G V K V K K G D T
150 152 153 154 155 156 157 158 158 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 187 198 200
f U A A A G G S G G AL G G A G SO LA A ST SO AL Gt Sl Al Gt S AN Sl S SO AL G S AN G S A Sl G GO AN G G AL G GO (A G s
e " P b F s W W R E & v G w v Wb e g v w16 v Rl R — -
FlA k v v b E F D M L R ¥V D E G L K L T V ¥Y Q@ D H L 6 Y W T vV 6 1 _c NI K | K D K A K A | @@ | L D N
3 ] v _V ] [] [3 E M__L R [] D [3 [] L R L K ] Y K D T 3 G __ Y Y T [] G ] [l H L L I K s P s L N A A K s E L D K
PLK | s R A G VvV E L 1| K S F E G L R @ Q A S Q L P D G R W M 1 G Y GRNT F S omm— S, S B B W
Mo L s R K G L D A | K F F E G L E L E A Y E D 8 A G | P T 1 G Y G Bl 1 R | s RN SN S B - T 4
T T s D D G 1 D L | T S_F_F_G_ T R_F_N_A_Y_D_D_ G Vv G Vv W T 1 G T GRS T Vv v BT S B S S R

Figure S2: Constraint based multiple sequence alignment of LysZC1 with proteins showing sequence
similarity and used for structural alignment. The highly and partially conserved residues are
highlighted with red and blue colors, respectively. Lane 1 represents LysZC1 protein while lanes 2, 3,
4, 5, and 6 represent LysZC1 protein alignment with Lysozyme 056 from deep neural language
modeling, T4-lysozyme, Muramidase domain of SpmX from Asticaccaulis excentricus, Endolysin from
E. coli O157:H7 phage FAHEcl, and Muramidase from Acinetobacter baumannii AB 5075UW
prophage, respectively.
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Figure S3: Schematic representation of the annotated genes of the structural module of ZCPS1

phage.



