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The Bioinformatic Analysis of
Programmed Cell Death Protein 1 (PD-1)
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The Discovery of PD1

® Function: Inhibitory cell surface receptor involved in the regulation of T-cell function
during immunity and tolerance. Upon ligand binding, inhibits T-cell effector
functions in an antigen-specific manner. Possible cell death inducer, in association
with other factors (from Uniprot).

® PD1 was first cloned from 2B4.11 ( a murine T-cell hybridoma). (Ishida, Agata et al.
1992)

® The structure and chromosomal location of human PD1 gene was defined.
(Shinohara, Taniwaki et al. 1994)

- Stimulating 2B4. 11 with ionomycin and PMA,

= which can induce programmed cell death.

Subtractive hybridization, and got the subtractive cDNA Library.

l

After screening, 4 positive clones were got. And they are from one gene--PD1.
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Sequence Analysis of PD1- ORF prediction

Yasumasa Ishida et al got PD1's cDNA sequence (X67914.1), and
they predicted the amino acid sequence.
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Figure 1 Result of PIotORF
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Sequence Analysis of PD1- Topology prediction
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Figure 2 Result of Phobius. Phobius is a web server used to predicted

the transmembrane topology and signal peptide.
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Transmembrane Structure Analysis of PD1

170-190aa is the transmembrane segment.
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Figure 3 Result of pepwheel
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Sequence Analysis of PD1- Alignment

CLUSTAL 2.1 multiple sequence alizmment sp |Q02242 [FICD1_MOUSE ALAVFCSTSNSEAR-————GAGSEDD--TLEEE-FSAAPVFSVATEELIF 230
tr |G5C338 | 650358 _HETGA VLAKVCSRAVEGEGERFLLGLCTHRFPLSLEFEGESAVETVIMDIGVLIF 234
=p |Q15116 [FICDI_HUMAN VLAVICSRAARGTIG-——- ARRTGQP-—-LEED-PSAVEVFSVDIGELIF 228
=p |Q0ZZ47 |[FOCDL_MOUSE - M VEQVERSFTHAVLG-LoNGSGHLLEVERGEYESLTFYFARLTY 44 tr |LSMZ30 |LSMZS0_MYODS VLA-———= TRGGEA-———— CRSENQ--FPEEGES———-VASVDYGELDF 227
tr |G50358 |G5C358_HETGA - MEVSOVENFLTHAVLG-LEWEFGHLLIFFRESC-SPSFSFAQLEY 43 tr |L5KSQ0 | LSKSQ0_FTEAL VLAAFFRATRGVCA-————= CRSEDF-—FLEQGFSFGEVFSVVITGELIF 233
=p Q15116 [FICDI_HIMAN - MOIPQAPHEVVHAVLA-LGHREGHFLISEIRPHNEPTFSEALLYY 44 tr [ROLTGE [ROLTGE_ANAPL CLYTYRRGIVRREE === SENT-~-AEEEITFVVSVSTVITGVLER 193
tr |LSMZS0 | LSMZS0_MYODs MGGGLGSEFEAMISESLIATSGUNPTVEFP-ETFERFYEPLTFHEFQLTY 49 # o o SR
i potrco e R | pleselme emmmeer - mimossassm
© 1650358 |G50355 HETGA  OGREEAPECPAPCV-—-He-—n
e =p 015116 [FICDI_HUMAN QWREETPEPPYPCVEEG-——-TEYATIVFPSGUGTSSEARRGSADGERSA 274
tr |LSMZS0 |L5M2S0_NYODS QRREKTFEPFAPCYPEQ-——-TEYATIVFFG-—EPGS-LERASADSFRGE 270
sp |402242 [FDCD1_MOVSE SEGANATFICSLS~—-NHSENLMLIWNRLSPSHATEKRAAFCHG-L3QFY 90 tr | L5500 |LSHS0_FTEAL QWREKTPEFSGECYPELFFPTTEYATIVFES— LEGSESERASADSERGE 281
tr |G5C35E |GSC355_HETGA FEGANATFTCSFE———HiSENFVLNWYRLSFEHQTIELAAFFE-——~ESH 86 tr |ROLTGE |ROLTGE_AWAPL QRTIPHTQLPFETCEDDG-——-TEYATITFFEERPYTPERGERHLIERTHG 233
sp [315116 |FOCD1_HUMAK TEGDNATFICSFS——-HTSESFVLRWYEMSPSHOTOELAAFPED-ESFG 90 - . . — .
tr |[LSMZ50 |LSM250_MTODS AEGETATFTCEFS-—-HISEDFVLEWTEMSESHOTDELAAFFEDSGOEVE 96 o o o
tr |LSESQO0 | LSESQ0_FTEAL AEGETATFTCSFS-—-HISEHFVLEWYRLSPENQTIKLAAFFED-GSOPE 93 < |902242 |[PICD1_MOUSE RPPEHEDGHCSHEL 288
tr |ROLTGS |ROLTGE_AHNAPL PAGEEATFFCHISTERNSSLEYHLW Y EETHHSVEQET AT SRS-TPATE 55 tr | 350358 |G50358_HETGA EPFPROGOGHOSHEL 292
T L LR : =p [Q15116 [FDCD _HUMAR QPLEFEDGHCSHEL 254
tr |LSM230 |L5M2S0_MYODS QPLELEDGHCSHPL 284
sp Q02242 |FICD1_MOUSE QDARFTTOLFNEHDFHWRTLDTRERDSGITLCGATSLHFEARTEESFGA 140 4y [LSKSQ0 [LSKSQ0_PTEAL RFLEFEDGHCSHEL 295
tr 650335 |G5C355_HETGA LIFRFYARLFIGSFONSYLSVORNDSGIVLCGATSLEFEARTRESCRA 138 +r |ROLTGS |ROLTGH ANAFL FFSH-———————- 243
sp [315116 |FOCD1_HUMAK ADCEFEVTOLPHGEIFHMSVYEARRNDSGTT LOGATSLAPEAQTRESLEA 140 ¥
tr |LSMZ30 | LSMZS0_MYODS FDORFEMTELPHGEIFENSVLT AQHFDSGITFCGATTLLFETQITESLEA 146
tr |LSESQO0 | LSESQ0_FTEAL SHERFHVTELPHGEIFQMSVLAARRNDSGTTLCGATSLLFRTQISESFRA 143
tr |ROLTGE |ROLTGE_ANAFL TEKYLLSNHNP---VFEIEILNLHONDSGS Y TCGLIAFFRSHEVEESHES 105 . . .
sp Q02242 |FICD1_MOUSE ELVVTERTLET--STRYPSPSPEFEGRFQIMVIGINGALYGTPVLLLLAY 158 59.31%.
tr 650335 |G5C355_HETGA ELMYTERILEF--FTVHFSPSERFVGHLOGLVVGAMSVLVGTFVLLLLAY |154
sp [315116 |FOCD1_HUMAK ELEVTERRAEY--FTAHFSPSERF AGQFQILVVGYVGGLLGS -~ LVLLYY |186 .
tr |LEM2S0 |LSMZS0_MYODS KLTVTERVFEG-FTEGPSFTPRPAGILOALVIGVTSYLVevLLILLLTY [152 — > Tfansmembrane domain
tr |LSESQO0 | LSESQ0_FTEAL ELTVTERTFEQ--FTEGPSPSFRPTGALAALYISITSILVGVLLLLLLTY [191
tr |ROLTGE |ROLTGE_ANAFL HLVVT AAPEETNITEEPGVEDSSFPSHIEAVILGYL-LLGCVYVLVVLGY [154

LA : . R A * L

Figure 4 Result of ClustalW?2
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Phylogenetic Tree
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Figure 5 Phylogenetic tree of PD1 gene in different species.
The phylogenetic tree is constructed using Maximum Likelihood.
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3D Structure of PD1 and PDL1

PDB ID Title
3FN3 Dimeric Structure of PD-L1
3SBW Crystal structure of the complex between the extracellular domains of mouse PD-1 mutant and human

3BOV Crystal structure of the receptor binding domain of mouse PD-L2
3BIS Crystal Structure of the PD-L1

JRNK Crystal structure of the complex between mouse PD-1 mutant and PD-L2 IgV domain

JRNQ Crystal structure of the complex between the extracellular domains of mouse PD-1 mutant and PD-L2
3BIK Crystal Structure of the PD-1/PD-L1 Complex
3BP5 Crystal structure of the mouse PD-1 and PD-L2 complex

3BP6 Crystal structure of the mouse PD-1 Mutant and PD-L2 complex

2M2D Human programmed cell death 1 receptor

1NPU CRYSTAL STRUCTURE OF THE EXTRACELLULAR DOMAIN OF MURINE PD-1
3RRQ Crystal structure of the extracellular domain of human PD-1

Table 1 List of the structure of PD1 or PDL1 from The RCSB PDB.
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hPD1 and mPD1 Fit
Figure 6 The structure of hPD1 and mPD1. The Figure is produced with

Swiss-PDB Viewer.
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Structure of PD1/PDL1 complex

Figure 7 The structure of PD1/PDL1 complex. The Figure is produced with
PyMOL software.
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Binding Surface of PD1/PDL1 complex

Figure 8 The structure of PD1/PDL1 binding site. The Figure is produced
with PyMOL software.
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PD1 has attracted more and more attention

publication numbers by year
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Figure 9 Publication numbers of PD1 in PubMed.
In 2013, cancer immunotherapy was awarded by ‘Science’ as the
most important scientific breakthrough.

And in 2014, Suzanne Topalian, researcher on nivolumab-PD1
antibody drug, was awarded as one of the Nature's 10.
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Applications of Monoclonal Antibody Drug of PD1

it kb 1 hE IENHE
2014 FE | MK-3475 - - Yervoy igfr o B A EEEE
2015 & nivolumab =4 B NSCLC
2015 T4 | nivolumab S B NSCLC
2015 R4 | nivolumab s - FEERIR NSCLC
2016 E34F | MK-3475 5 EBuEasE
2016 & | nivolumab —5/" % | EBRUEREE
2016 &f MK-3475 PD-L1 At NSCLC
2016 T4 | nivolumab i Sl
2016 FJx MPDL3280A —&g/=% | NSCLC

2016 FJE MEDI4736 —& PD-L1 fHf%E NSCLC

2017 90 | nivolumab+Yervoy BEERE
2017 FE MPDL3280A+ Avastin | —£% \E{HREE=
2018 34 | nivolumab+Yervoy SiaE

2018 FX¥4F | nivolumab+Yervoy NSCLC
2018 35 | MEDI4736 . [ BB NSCLC

Table 2 *ﬂ%n$ﬁﬁ%7§/‘*ﬁﬂi%ﬂ'3$ R
>k H http://blog.sciencenet,cn/plog-799746-859792:ht
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Thank youl.
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