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4a (LC/MS)
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4b (GCIMS)

File . F:\MSDChem\1\DATANDI .
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4i (LC/MS)
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General case Isoleucine and valine
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Figure S1. Ramachandran Plot of re5NT, (A) General; (B) Isoleucine & Valine; (C) Pre-Proline; (D) Glycine.
96.5% (554/574) of all residues are in favored (98%) regions. 99.0% (568/574) of all residues are in
allowed (>99.8%) regions.
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General case Isoleucine and valine
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Figure S2. Ramachandran Plot of hTNAP, (A) General; (B) Isoleucine & Valine; (C) Pre-Proline; (D)
Glycine. 96.0% (459/478) of all residues are in favored (98%) regions. 98.5% (471/478) of all residues are
in allowed (>99.8%) regions.



General case
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Figure S3. Ramachandran Plot of hIALP, (A) General; (B) Isoleucine & Valine; (C) Pre-Proline; (D) Glycine.

96.8% (509/526) of all residues are in favored (98%) regions. 99.4% (523/526) of all residues are in

allowed (>99.8%) regions.



General case Isoleucine and valine
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Figure S4. Ramachandran Plot of hGCALP, (A) General; (B) Isoleucine & Valine; (C) Pre-Proline; (D)
Glycine. 97.9% (519/530) of all residues are in favored (98%) regions. 99.8% (529/530) of all residues are
in allowed (>99.8%) regions.
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1 11 21 3 41

RMSD ca

1ZED, chain A 1‘I IPVEEENPD FWNREAAEAL GAAKKLQPAQ ﬂ ‘AAKNLI IF LGDGMGVSTV

querymodeld 1|LVPEKEKDPK YWRDQAQETL KYALELQKLN TNVAKNVIMFE LGDGMGVSTV
51 61 7 81 91

RMSD ca

1ZED,chainA 50 TAAR | LKGCQK KDKLGPEIPL AMDRFPYVAL SKTYNVDKHV PDSGATATAY

querymodel3 51 TAAR I LKGCQL HHNPCEETRL EMDKFPFVAL SKTYNTNAQV PDSACTATAY
101 111 121 131 141

RMSD ca

1ZED, chainA 100(LCCVKCNFQ T IGLSAAARFN QCNTTRGNEV I[ISVMNRAKKA SKSVGVVTTT‘

querymodel3 101|LCCVKANEGT VGCVSAATERS RCNTTQGNEVY TSILRWAKDA CGCKSVGIVTTT
151 161 171 181 191

RMSD: ca

1ZED,chainA 150 RVQHASPAGT YAHTVNRNWY SDADVPASAR QEGCQDIATQ LISNM‘_DIDV

query model3 151 RVNHATPSAA YAHSADRDWY SDNEMPPEAL SQCCKDIAYQ LMHNIRD IDV
201 211 221 231 241

RMSD: ca .

1ZED,chainA 199 | LGCCGRKYMF RMCGCTPDPEYP DDYSQGGTRL DGKNLVQEWL A‘_ . KROGAR‘

querymodel3 201 | MCCCRKYMY PKNKTDVEYE SDEKARGTRL DGCLDLVDTWK SFKPRYKHSH
251 261 271 281 291

RMSD: ca .

1ZED,chainA246YVWNRTELM‘O A‘SLDD.‘SVTH LMGLFEPGDM KYEIHRDSTL DPSLMEMTEA

query model 3 251|F | WNRTELL|. JTLDPHNVDY LLGLFEPGDM QYELNRNNVT DPSLSEMVYVV
301 311 321 331 341

RMSD: ca

1ZED, chainA 205 ALRLLSRNPR CFFLFVEGGR IDHGHHESRA YRALTETIMF DDAIERAGOL‘

querymodel 3 298 A | O | LRKNFPK CFFLLVECCR IDHGHHEGKA KQALHEAVEM DRAIGQAGSL
351 361 371 381 391

RMSD: ca

1ZED.chainA 345TSEEDTLSLY TADHSHVFSF GGYPLRGSSI F-GLADGKA‘_F DRKAYTVLLY‘

querymodel3 349 TSSEDTLTVY TADHSHVFTF CGYTPRGNSI FGLAPMLSDIT DKKPFETAILY
401 411 421 431 441

RMSD: ca

1ZED, chainAl 394 CNGCPGYVLKD GARFPDVTESE SGSPEYRQQS AVPLDEETHA CGCEDVAVFARG

querymodel3 309 CNGPCYKVVGE CERENVSMVD YAHNNYQAQS AVPLRHETHG CGCEDVAVFSKG
451 461 471 481 491

RMSD: ca

1ZED,chainA 444[FPQAHLVHGVQ EQTFIAHVMA FAACLE|P[YTAl CDLAPPACGTT D]. ..

query model 3 4499 PMAHLLHCVH EQNYVPHVMA YAACIC| JANL|] . . . _ .. .. .. .GHC

Figure S6. Sequence alignment of target human tissue non-specific alkaline phosphatase (RTNAP) with

the template protein human placental alkaline phosphatase (hPALP).
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1 1" 21 31 4

RMSD: ca

1ZED, chain A 1 [ IPVEEENPDF WNREAAEAL AAKKLQPAQT

PPBI_HUMAN model1 1MOCFWVLLLL LRLQLSLGYV IPAEEENPAF WNRQAAEALD AAKKLQPIQK
51 61 71 81 91

RMSD: ca o - - o

1ZED, chain A 32Z2|IAAKNLITIFL DGMGVSTVTA ARILKGQKKD KLGFPEIPLAM DRFDYVALSK‘

PPBI_HUMAN model1 51VAKMNL I LF L DGLGVPTVTA TRILKGQKN KLGPETPLAM DRFPYLALSK
101 111 121 131 141

RMSD: ca o - - - o .

1ZED, chain A 82ITYNVDKHVPD SGCATATAYLC VKGNFQT I LSAAARFNQC NTTRGNEVIS

PPBI_HUMAN model1 101|T Y NVDRQVFD SAATATAYLC VKANFQT | LSAAARFNQC NTTR VIS
151 161 171 181 191

RMSD: ca - o o o -

1ZED, chain A 132(VMNRAKKAGK SVGVVTTTRV QHASPAGTYA HTVNRNWYSD ADVPASARQE

PPBI_HUMAN model1 151 VMNRAKQAGK SVGVVTTTRVY QHASPAGTYA HTVNRNWYSD ADMPASARQE
201 21 221 231 241

RMSD: ca R o o o R o _

1ZED, chain A 182(CCaQD IATQLI SNMDIDVIL RKYMFRM TPDPEYPDDY SQ TRLD K‘

PPBI_HUMAN model1 201|C COD |ATOL I SNMDIDV I L RKYMFPM TPDPEYPADA SQNGIRLDGK
251 261 271 281 291

RMSD: ca o o o R _ . R

1ZED, chain A 232INLVQEWLAKR QGCARYVWNRT ELMQASLDPS VTHLMGLFEP DMKYE\HRD‘

PPBI_HUMAN model1 251 N LVQEWLAKH QGCAWYVWNRT ELMQASLDQS VTHLMGLFEP DTKYEIHRD
301 311 321 331 341

RMSD: ca o o .

1ZED, chain A 282|STLDPSLMEM TEAALRLLSR NPRGFFLFVE RIDHGHHE SRAYRALTET‘

PPBI_HUMANmodel1 301 PTLDPSLMEM TEAALRLLSR NPRGFYLFVE RIDHGHHE VAYQALTEA
351 361 371 381 391

RMSD: ca - o - - o

1ZED, chain A 332 I|MFDDA I ERA QLTSEEDTL SLVTADHSHV FSF YPLR SSIFGLAPGK

PPBI_HUMAN model 1 351 |VMFDDA | ERA QLTSEEDTL TLVTADHSHV FSF YTLR SSIFGLAPSK
401 41 421 431 441

RMSD: ca - o

1ZED, chain A 382 ARDRKAYTVL LYGNGPGYVL KDGARPDVTE SESGSPEYRQ QSAVPLDEET

PPBI_HUMAN model 1 401 ACDSKAY TS | LYGNGPGYVF NSGVRPDVNE SESGSPDYQQ QAAVPLSSET
451 461 471 481 491

RMSD: ca o o o

1ZED, chain A 432l HAGEDVAVFA RGCPQAHLVH VQEQTF I AHY MAFAACLEPY TACDLAPPA

PPBI_HUMAN model 1 4511 EDVAVFA RGPQAHLVH VOQEQSFVAHV MAFAACLEPY TACDLAPPAC
501 511 521 531

Figure S7. Sequence alignment of target human intestinal alkaline phosphatase (hIALP) with the
template protein human placental alkaline phosphatase (hPALP).
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1 11 21 3 4

RMSD: ca

1ZED, chain A 1 [ IPVEEENFPDF WNREAAEAL AAKKLODET‘

PPBN_HUMAN model5 1MOCFWVLLLL LRLQLSLGI IPVEEENFDF WNRQAAEAL AAKKLQPAQT
5 61 Il 81 9

RMSD: ca o

1ZED, chain A BZ2[AAKNLIITFL DGMGVSTVTA AR I
PPBN_HUMAN model 5 51 AAKNL | | FL DGMGVSTVT

101 111 121 1

RMSD: ca .

1ZED, chain A 82[TYNVDKHVPD SGATATAYLC VKGNFQTIG LSAAARFNQC NTTRGNEVIS

PPEN_HUMAN model 5 101|T Y S VD KHVED SCATATAYLC VKGNFQT I LSAAARFNQC NTTRGNEWVIS
151 161 171 181 191

RMSD: ca - o o . .

1ZED, chain A 132([VMNRAKKAGK SVGVVTTTRVY QHASPAGTYA HTVNRNWYSD ADVPASARQE

PPBN_HUMAN model 6 151 VMNRAKKAGK SVGVVTTTRVY QHASPAGAYA HTVNRNWYSD ADVPASARQGE
201 21 221 231 241

RMSD: ca o o -

1ZED, chain A 182(GCQDIATQLI SNMDIDVIL RKYMFRM TPDPEYPDDY SQ TRLDGK

PPBN_HUMAN model 5 201|CCOD | ATOL I  SNMD IDV I L RKYMFPM TPDPEYPDDY $5Q TRLDGK
251 261 271 281 291

RMSD: ca o . o

1ZED, chain A 232INLVQEWLAKR QGARYVWNRT ELMQASLDPS VTHLMGLFEP DMKYE I HRD

PPBN_HUMAN model 5 251|N LVQEWLAKH QGCARYVWNRT ELLQASLDPS VTHLMGLFEP DMKYEIHRD
301 3N 321 331 341

RMSD: ca o - .

1ZED, chain A 282(STLDPSLMEM TEAALRLLSR NPRGFFLFVE RIDHGHHE SRAYRALTET‘

PPBN_HUMAN model 6 301|STLDPSLMEM TEAALLLLSR NPRCFFLFVE RIDHGHHE SRAYRALTET
351 361 37 381 391

RMSD: ca o o o

1ZED, chain A 332l MEDDATERA QLTSEEDTL SLVTADHSHV FSF YPLR SSIFGLAPGK

PPBN_HUMAN model 6 351| | MFDDA | ERA QLTSEEDTL SLVTADHSHV FSF YPLR SSIFGLAPGK
401 411 421 431 441

RMSD: ca o o o

1ZED, chain A 382 ARDRKAYTVL LYGNGPGYVL KDGARPDVTE SESGSPEYRQ OSAVDLDEET‘

PPBN_HUMAN model5 401 ARDRKAYTVL LYGNGPGYVL KDGARPDVTE SESGSPEYRQ QSAVPLDGET
451 461 471 481 491

RMSD: ca o - o o

1ZED, chain A 432(HACEDVAVFA RGPQAHLVH VQEQTFIAHVY MAFAACLEPY TACDLAPPA

PPBN_HUMAN model § 451 HACEDVAVFA RCPFPOAHLVH VQEQTFIAHVY MAFAACLEPY TACDLAPRA
501 511 521 531

RMSD: ca

1ZED, chain A AB2|T T D, . . o . o

PPBN_HUMANmodel5 501 . . . TTDAAHF PSVVPALLP LLAGTLLLL TATAP

Figure S8. Sequence alighment of target human germ cell alkaline phosphatase (hGCAP) with the
template protein human placental alkaline phosphatase (hPALP).
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Table S1. Comparison of active site residues of h TNALP, hIALP and hGCALP with hPALP (PDB

id: 1ZED). Conserved residues (with respect to hPALP) are in purple font color, the residues which

are not conserved are in red font color.

hPALP hTNALP hIALP hGCALP
Asp4?2 Asp43 Asp61l Asp61l
Asp9l Asp92 Aspl10 Aspl10
Ser92 Ser93 Serlll Serlll
Phel07 Glu108 Phel26 Phel26
GIn108 Gly109 GlIn127 GIn127
His153 His154 His172 His172
Serl55 Thrl56 Serl74 Serl74
Argl66 Argle7 Argl85 Argl185
Glu31l Glu315 Glu330 Glu330
Asp316 Asp320 Asp335 Asp335
His320 His324 His339 His339
Asp357 Asp361 Asp376 Asp376
His358 His362 His377 His377
Glu429 His434 Ser448 Gly448
His432 His437 His451 His451
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