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Introduction




Introduction - Immunoglobulins

IgG2 | 1IGT




Introduction - Immunoglobulins

|g are formed by 4 chains:

Light chain Light chain

IgG2 | 1IGT




Introduction - Immunoglobulins

|g are formed by different regions:

IgG2 | 1IGT




Introduction - IgG formation

- lg chains are encoded in: Chromosome 14 (HChains), Chromosome 2 (k
LC) and Chromosome 22 (A LC).

- |lg variability is generated by somatic recombination.

- CDRs are encoded in the V Domain (HC) and in the DNA section between
V and J (LC).
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Introduction - IgG

lgG are formed by different regions:
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Introduction - IgG subclasses
lgG amino acidic identity: 90% m———) Differences?
e Function

® Response

e Structure

IgG1




Introduction - IgG subclasses: function

lgeG1

lgG2

1gG3

eG4

Proteins

+++

Polysaccharides

Allergens




Introduction - IgG subclasses: response

lgG1

lgG3

They can activate the complement
response trough C1b

In response to T-heplers through
MHC-Il in B-cells

lgG1 the most abundant one

|gG3 the 1st in viral infections




Introduction - IgG subclasses: response

lgG2

e Reacts to polysaccharides without T-helpers

e Most of bacterial capsular polysaccharides

eG4

o Allergies after a peptide exposure repetition
e Modulated by IL-10

e Important against helminths and philaries




Introduction - IgG subclasses: structure

Flexibility affects antigen-binding capacity and immune complex formation.
The hinge has different flexibility in the different IgG subclasses.

IgG3 > IgG1>1gG4 > 1gG2

Factors that determine the hinge flexibility: \\\’\:/// ‘\\'}\?\/{TE:;}/“ %
e Length of the molecule : J’: H i

e Poly-proline helix

e Amino Acids = disulfide bonds =l \ ‘




Introduction - Structural classification

- Class: All beta protein - Class: Mainly Beta

- Fold: Immunoglobulin-like - Architecture: Sandwich

beta-sandwich - Topology: Immunoglobulin like

- Superfamily: Immunoglobulin - Homologous Superfamily:

- Family: Immunoglobulins

V set domains
C1 set domains
C2 set domains
| set domains



Introduction - Structural classification: Class

lgG have a typical structure:

e Beta-sheet

IgG2 | 1IGT




Introduction - Structural classification

- Class: All beta protein - Class: Mainly Beta

- Fold: Immunoglobulin-like - Architecture: Sandwich

peta-sandwich -  Topology: Immunoglobulin like

- Superfamily: Immunoglobulin - Homologous Superfamily:

- Family: Immunoglobulins

V set domains
C1 set domains
C2 set domains
| set domains



Introduction - Structural classification: fold and architecture

Diagram of the immunoglobulin sandwich structure in the light chain:

Variable domain
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Introduction - Structural classification: fold and architecture

Diagram of the immunoglobulin fold structure in the light chain: disulfide bond
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Introduction - Structural classification: fold and architecture

Diagram of the immunoglobulin fold structure in the light chain: disulfide bond

Variable domain
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Introduction - Structural classification: fold and architecture

Diagram of the immunoglobulin fold structure light domain: hydrophobic core

Hydrophilic

Hydrophobic 10G2 | 11GT




Introduction - Structural classification: fold and architecture

Diagram of the immunoglobulin fold structure light chain:

IgG2 | 1IGT




Introduction - Structural classification

- Class: All beta protein - Class: Mainly Beta

- Fold: Immunoglobulin-like - Architecture: Sandwich

beta-sandwich - Topology: Immunoglobulin like

- Superfamily: Immunoglobulin - Homologous Superfamily:

- Family: Immunoglobulins

V set domains
C1 set domains
C2 set domains
| set domains



Introduction - Structural classification: family

V-Set I-Set




Introduction - Structural classification: family

C1-Set C2-Set




[2G structural analysis




IgG structural analysis: 3 - strands - Fc Heavy chain

4haf|IgG2_h  ------ AGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFIiYVDGYEVHNAK TKPREEQFNS TERVWSVETVV
Abyh|TREAH,  wommeees PSVFLFPPKPKDTLMISRTPEVTCVWVDVSHEDPEVKFNIYVDGVEVHNARTKPREEQYNS TYRWSVLTVL
5w38|Ig63_h ----- LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKIYVDGVEVHNAKTKPREEQFNS TERVWSVLTVL
4c55|IgG4_h  —mm-oo- GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVL
2vuo|IgGl_c PPPELLGGPSVFIFPPKPKDTLMISRTPEVTCVVVDVSQDDPEVQF TWYINNEQVRTARPPEREQQFNS TIRVWSTLRIA
Sd4q|IgGl h ------- GPDVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNIYVDGVEVHNAKTKPREEQYNS TYRVWSVLTVL
4haf|Ig62_h HQDHLNGKEYKCKVSN -KGLPAPTEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
4byh|IgGl_h HQDWLNGKEYKCKVSN-KALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
5w38|IgG3_h HQDWLNGKEYKCKVSN -KALPAPTEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESSGQPE
4c55|1g64_h HQDWLNGKEYKCKVSNKGLP - SSTEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE CH2
2vuo|Ig6l_c HQDWLRGKEFKCKVHN -KALPAPTEKTISKARGQPLEPKVYTMGPPREELSSRSVSLTCMINGFYPSDISVEWEKNGKAE
5ddq|IgGl_h HQDHLNGKEYKCKVSH -KALPLPEEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE CH3
4haf|IgG2_h NNYKTTPPMLDSDGSFFLYSKLTVDKSRHQQGNVESESYMHEALHNHY FOKSLSL - - - - - - - - - SS--VFLFPPKPKDTL
4byh|IgGl_h NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEAL HNHYTQKSLSLSG- -G~ - - - - PSVFLFPPKPKDTL
5w38|IgG3_h NNYKTTPPMLDSDGSFFLYSKLTVDKSRIHQQGNTFSCSVMHEAL HNRETQKSLS - - - - - - - - - - LGPSVFLFPPKPKDTL
4c55|1gG4_h NNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALHNHYTQKSLSL - - - - - - - - - SP-SVFLFPPKPKDTL
2vuo|Ig6l_c DNYKTTPAVLDSDGSYFLYSKLSVPTSEWQRGDVETCSVMHEALHNHYTQKSISRS - PPELLGG - - PSVFIFPPKPKDTL
5d4q|IgGl_h NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEAL HNHYTQKSLSL - - - - - - - - - SGPDVFLFPPKPKDTL
I
4haf|Ig62_h MISRTPEVTCW-V- - -~ V-QFNWYVDGVEVHN - ARTKPR - EN- - - STFRVVSVLTVVHQDIHLNGKEYKCKVSA- - -
4byh|IgG1_h MISRTPEVTCVVVDVS - HEDPEVKENIWYVDGVEVHN - AKTK - PREEQYNS TYRVVSVLTVLHQDHLNGKEYKCKV - SN-K
5wu38|IgG3_h MISRTPEVTCVVVDVSHE - DPEVQFKIYVDGVEVHN - AKTKPR - EEQFNSTFRVVSVLTVLHQDWLNGKEYKCKV-SN-K
4c55|1gG4_h MISRTPEVTCVVVDVSQE -DPEVQFNIYVDGVEVHN - AKTKPR - EEQFNS TYRVVSVLTVLHQDWLNGKEYKCKV-SNKG
2vuo|Ig6l_c MISRTPEVTCVVVDVSQD-DPEVQF THYINNEQVRTARPBIEREEQQFNS TIRVVSTLPTAHQDWLRGKEFKCKV-HN-K
5ddq|IgGl_h MISRTPEVTCVVVDVSHE -DPEVKFENINYVDGVEVHN - ARTKPR - EEQYNS TYRVVSVLTVLHQDHLNGKEYKCKV - Sh-K
4haf|Ig62_h ----- PIEKTISKTKGQPREPQUYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSER
4byh|IgGl_h -ALPAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSER
5w38|IgG3_h ALP-APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYKTTPPMLDSDGSER
4¢55|1gG4_h LPS- -SIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFR
2vuo|Ig6l_c ALP-APIEKTISKARGQPLEPKVYTMGPPREELSSRSVSLTCMINGFYPSDISVEWEKNGKAEDNYKTTPAVLDSDGSYE
5d4q|IgGl_h ALP-LPEEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSER
I
4haf|IgG2_h EYSKETVDKSRWQQGNVESESVMHEAL HNHYTQKSLSLS -
4byh|IgGl_h LYSKLTVDKSRWQQGNVESCSVMHEAL HNHYTQKSLSLS -
5138|IgG3_h LLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSP
4¢55|IgG4_h LYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSL - -
2vuo|Ig6l_c LYSKLSVPTSEWQRGDVETCSVMHEALHNHYTQKSISRS -

5d4q|IgGl h TLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLS -



Swhk|IgG1_h
2cmr|IgG _h
4s2s|IgGl_r
3hco|1gG1_h
5u3k|IgG _h
5kvl|IgG _h
4mi1g|IgG2_
4hdi|1gG3_r

swhk|IgG1_h
2cmr|I1gG _h
4s2s|IgGl_r
3hco|1gG1_h
5u3k|IgG _h
5kvl|IgG _h
4m1g|IgG2_
4hdi|IgG3_r

Swhk|IgG1_h
2cmr |IgG _h
4s2s|IgGl_r
3hco|IgG1_h
Su3k|IgG _h
5kvl|IgG _h
4m1g|IgG2_
4hdi|IgG3_r

Swhk|IgG1_h
2cmr|IgG _h
4s2s|1gG1l_r
3hcO|IgG1_h
5u3k|IgG _h
5kvl|IgG _h
4m1g|IgG2_
4hdi|1gG3_r

QSALTQP-ASVSGSPGQSITISCT--G-TGSD-VGS--YN-LVSWYQQHPGKA

<
o

DIQMTQSPSTLSASIGDRVTITCRASEGIY_-------- H-WLAWYQQKPGKA

DIVMSQSPSSLAVSVGEKVTMSCKSSQSL -G-NQ- .- YLAWYQQKPGQS

DIQMTQSPSSLSASVGDRVTITCKASQNVG--------- I-NVAWYQQKPGKA S
DIVMTQSPSSVSASVGDRVTITCRASQNIR--------- D-YLNWYQHKPGGS A
DIQMTQSPSSLSASVGDRVTITCRASQEIS--------- G-YLGWLQQKPGKA A
ELVLTQSPTIMAASPGEKITITCSASSSIS--------- SNYLHWYQQKPGFS R
DVVMTQTPLSLPVSLGDQASISCRSSQSLV--HS-N-GNT-YLHWYLQKPGQS K

DSQRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCASYAG-SG-IYVFGTGTKVTVL
ASGAPSRFSGSGSGTDFTLTISSLQPDDFATYYCQQYSN-Y--PLTFGGGTKLEIK
ESGVPDRFTGSGSGTEFTLTISSVKAEDLTVYYCQQYYT-Y--PRTFGGGTKLEIK
YSGVPSRFSGSGSGTDFTLTISSLQPEDFATYFCQQYDT-Y--PFTFGQGTKVEIK
QTGVPSRFSGSGSGNLFTLTITNLQPEDFATYYCQENYNTI-PSLSFGQGTKVDIR
DSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCLQYAS-F--PRTFGQGTKLEIK
ASGVPARFSGSGSGTSYSLTIGTMEAEDVATYYCQQGSS-I--PFTFGSGTKLEIK
FSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQSTH-V- -PWTFGGGTKLEIK

GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVKA-
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG-
-RADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKID-GSERQN
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD-NALQSG
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD-NALQSG
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG-
-RADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN-
-RADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSEROQN -

TPEQWKSHRSYSCQVTHE - - GSTVEKTVAP- - -

KDEYERHNSYTCEATHKTSTSPIVKSFNR- - -
KADYEKHKVYACEVTHQGLSSPVTKSFNRG- -

KADYEKHKVYACEVTHQGLSSPVTKSFNRG- -
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
KDEYERHNSYTCEATHKTSTSPIVKSFNRNE -
KDEYERHNSYTCEATHKTSTSPIVKSFNRNEC

VL

IgG structural analysis: 3 - strands - Fab Light chain

CL



IgG structural analysis: 3 - strands - Fab Heavy chain

4m1g|I1gG2_ QVQLKESGPGLVAPSQSLSITCTVS - GFSLTD - YGYSWIRQPPGK - GLUEREGUT WGG - - - VvVC
skvl|IgG _h QVQLQESGPGLVKPSETLSVTCTVS-GYSITSS PGK- YS---
swhk|IgG1_h EVQLLESGGGLVQPGGSLRLSCAAS - GFTFSE- PGK- SS--- CH1
4hdi|IgG3_r DVKLVESGGGLVKLGGSLKLSCAAS -GFTFSN-Y PEK- SN---

5u3k|IgG _h QVQLVQSGGGLVKPGGSLTLSCSAS -GFFFDN- PGK- RLKDG
4s2s|IgGl_r EVQLQESGGGLVKPGGSLKLSCAAS-GFTFST-YA| PEK-R =T =G~
3hc0|IgG1_h QVQLVQSGAEVKKPGSSVKVSCKAS-GYTFTT-Y! -PGQ PG-N-
2cmr|IgG _h - -QLVQSGAEVRKPGASVKVSCKASGDT - FSS-Y-PGQ-

4mi1g|IgG2_ G=T) NSALKSRLSISKDNSKSQVFLKMNSLQTDDTAMYYCAKHKAS------------
5kvl|IgG _h G-S NPSLKSRISISRDTSKNQFSLKLSSVTAADTAVYYCANP---------------
Swhk|IgG1_h GGQ ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARLA-I------------

4hdi|IgG3_r GDNTYYPDTVKGRFTISRDNAQNTLYLQMSSLKSEDTALYYCARRDSSA- - -~ ---- - - -
5u3k|IgG _h A- GAAVKDRFTISRDDSRNMLYLHMRTLKTEDSGTYYCTMDE-GTPVTRFLEWGYF
4s2s|IgG1_r D-NTYYTDSVRGRFTISRDNARNILYLQMSSLRSEDTAMYFCTRGR-GDR- - - - - - - - - -
3hc0|IgG1_h V-HAQYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARS - -W-- === === -~
2cmr|IgG _h G- TANYAQAFQGRVTITANESTSTAYMELSSLRSEDTATYYCARDN-PT-----------
4m1g|IgG2_ -YNGLDYWGQGTTLTVSSAKTTAPSVYPLAPV- - C- - G- - SSVTLGCLVKGYFPEPVTLT
5kvl|IgG _h - ---R-VWGQGTTVTVSSASTKGPSVFPLAPS - - SKSTSGGTAALGCLVKDYFPEPVTVS
5whk | IgG1_h -G-DS-YWGQGTMVTVSSASTKGPSVFPLAP- - - - - - SG- - TAALGCLVKDYFPEPVTVS
4hdi|IgG3_r - SLYFDYNGQGTTLTVSSATTTAPSVYPLVPGC- SDTSG- SSVTLGCLVKGYFPEPVTVK
5u3k|IgG _h JYYYMAVHGRGTTVIVSSASTKGPSVFPLAP- - -S--A- - - - - ALGCLVKDYFPEPVTVS
4s2s|1gG1_r -GDLFGYWGQGTLVTVSSAKTTAPSVYPLAP- -VC- - G- - SSVTLGCLVKGYFPEPVTLT
3hco|IgG1_h -E-GFPYWGQGTTVTVSSASTKGPSVFPLAP- - SS- - G- - GTAALGCLVKDYFPEPVTVS
2cmr|IgG _h LL<GSDYWGAGTLVTVSSASTKGPSVFPL-A- - -- - - G- - -TAALGCLVKDYFPEPVTVS
4m1g|IgG2_ WNSGSLSSGVHTFPAVLQ- SD SST---WPSQSI ASSTKVDKK
5kvl|IgG _h WNSGALTSGVHTFP, SSS---LGTQTY PSNTKVDKR
Swhk |IgG1_h WNSGALTSGVHTFP, PSNTKVDKR
4hdi|IgG3_r WNYGALSSGVRTVSS ASKTELIKR
5u3k|IgG _h WNSGALTSGVHTFPA! ~-P--SNTKVD
4s2s|IgG1_r WNSGSLSSGVHTFP, P--A--SSTKVD
3hc0|IgG1_h WNSGALTSGVHTFPA! K- -P--SNTKVD
2cmr|IgG _h WNSGALTSGVHTFPA! K- -P- - SNTKVD
e

4m1g|1gG2_ IEPRGP- - - - -

5kvl|IgG _h VEPKSC--- - -

Swhk |IgG1_h VEPK-------

4hdi|IgG3_r BEPR-- -~~~

5u3k|IgG _h KRVE-------

4s2s|1gG1_r KKIEPRGPTIK

3hcO|IgG1_h KKVEPK- - - - -

2cmr|IgG _h R e




IgG structural analysis: CDRs - Fab light chain

s5whk|IgG1_h
2cmr|IgG _h
4s2s|IgG1l_r
3hcO|IgG1_h
5u3k|IgG _h
5kvl|IgG _h
4m1g|IgG2_
4hdi|IgG3_r

5whk|IgG1_h
2cmr|IgG _h
4s2s|IgG1_r
3hcO|IgG1_h
5u3k|IgG _h
S5kvl|IgG _h
4m1g|IgG2_
4hdi|IgG3_r

Swhk|IgG1_h
2cmr|IgG _h
4s2s|IgG1_r
3hcO|IgG1_h
5u3k|IgG _h
S5kvl|IgG _h
4m1g|IgG2_
4hdi|IgG3_r

5whk|IgG1_h
2cmr|IgG _h
4s2s|IgG1_r
3hcO|IgG1_h
5u3k|IgG _h
5kvl|IgG _h
4m1g|IgG2_

4hdi|1gG3_r|

QSALTQP-ASVSGSPGQSITISCT 1=G-TGSD-VGS--YN-LVSWYQQHPGKAPKLMIYG

DIQMTQSPSTLSASIGDRVTITCRASEGIY--------- H-WLAWYQQKPGKAPKLLIYK
DIVMSQSPSSLAVSVGEKVTMSCKSSQSLLYR-G-NQ-MN-YLAWYQQKPGQSPKLLIYW
DIQMTQSPSSLSASVGDRVTITCKASQNVG--------- I-NVAWYQQKPGKAPKSLISS
DIVMTQSPSSVSASVGDRVTITCRASQNIR--------- D-YLNWYQHKPGGSPRLLIYA
DIQMTQSPSSLSASVGDRVTITCRASQEIS--------- G-YLGWLQQKPGKAIKRLIYA
ELVLTQSPTTMAASPGEKITITCSASSSIS---------SNYLHWYQQKPGFSPKLLIYR

DVVMTQTPLSLPVSLGDQASISCRSSQSLV:5H§lﬁiﬁNT:VLHWYLQKPGQSPKLLIYK

DSQRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCASYAG=SG=TYVFGTGTKVTVL
ASSLASGAPSRFSGSGSGTDFTLTISSLQPDDFATYYCQQO¥SN=Y==PLTFGGGTKLEIK
ASTRESGVPDRFTGSGSGTEFTLTISSVKAEDLTVYYCQOXYT=Y==PRTFGGGTKLEIK
ASYRYSGVPSRFSGSGSGTDFTLTISSLQPEDFATYFCQQ¥DT=Y==PETFGQGTKVEIK
ASTLQTGVPSRFSGSGSGNLFTLTITNLQPEDFATYYCQENYNTI-PSLSFGQGTKVDIR
ASTLDSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCLQYAS=F==PRTFGQGTKLEIK
TSNLASGVPARFSGSGSGTSYSLTIGTMEAEDVATYYCQQGSS=T-=PFTFGSGTKLEIK
VANRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQSTH=V==PHTFGGGTKLEIK
CDRL3
GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVKA-GVETTKPS
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG-NSQES-VT
-RADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKID-GSERQNGVLNS-WT
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD-NALQSGNSQES-VT
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD-NALQSGNSQES-VT
-RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG-NSQES-VT
-RADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN-GVLNS-WT
-RADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQN-GVLNS-WT

-KQSN-NKYAASSYLSLTPEQWKSHRSYSCQVTHE - - GSTVEKTVAP - - -
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS------
DQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNR- - -
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG- -
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG- -
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
DQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNE -
DQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC

IgG1 | 3HCO




IgG structural analysis: CDRs - Fab heavy chain

4m1g|IgG2_
5kvl|IgG _h
Swhk|IgG1_h
4hdi|IgG3_r
5u3k|IgG _h
4s2s|1gGl_r
3hcO|IgG1_h
2cmr | IgG _h

4m1g|IgG2_
5kvl|IgG _h
5whk|IgG1_h
4hdi|IgG3_r
5u3k|IgG _h
4s2s|1gG1_r
3hc0|IgG1_h
2cmr |IgG _h

4m1g|I1gG2_
Skvl|IgG _h
5whk|IgG1_h
4hdi|IgG3_r
5u3k|IgG _h
4s2s|1gG1_r
3hco|IgG1_h
2cmr |IgG _h

4m1g|IgG2_
5kvl|IgG _h
Swhk|IgG1i_h
4hdi|IgG3_r
5u3k|IgG _h
4s2s|1gG1_r
3hc0|IgG1_h
2cmr | IgG _h

4m1g|IgG2_
5kvl|IgG _h
Swhk|IgG1_h
4hdi|IgG3_r
5u3k|IgG _h
4s2s|1gG1l_r
3hco|IgG1_h
2cmr |IgG _h

QVQLKESGPGLVAPSQSLSITCTVS - GFSLTD-YGVSWIRQPPGK - GLEWLGVTWGG- - -
QVQLQESGPGLVKPSETLSVTCTVS - GYSITSSYSWNWIRQFPGK - GLEWIGNIYYS- - -
EVQLLESGGGLVQPGGSLRLSCAAS - GFTFSE - YAMGWVRQAPGK - GLEWVSSIGSS - - -
DVKLVESGGGLVKLGGSLKLSCAAS - GFTFSN-YFMSWVRQTPEK - RLELVAVITSN- - -
QVQLVOSGGGLVKPGGSLTLSCSAS - GFFFDN - SWMGWVRQAPGK - GLEWVGRIRRLKDG
EVQLQESGGGLVKPGGSLKLSCAAS - GFTFST - YAMSWVRQTPEK - RLEWVASIS-T-G-
QVQLVQSGAEVKKPGSSVKVSCKAS - GYTFTT - YYLHWVRQA - PGQGLEWMGWIYPG - N-
- - QLVQSGAEVRKPGASVKVSCKASGDT,-F 55- YAI SWVRQAPGQ - GLEWMGGIIPI - F -

G-TTYYNSALKSRLSISKDNSKSQVFLKMNSLQTDDTAMYYCAKHKAS====sssaaaas
G-STNYNPSLKSRISISRDTSKNQFSLKLSSVTAADTAVYYCANP---------------
GGQTKYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARLA-T------------
GDNTYYPDTVKGRFTISRDNAQNTLYLQMSSLKSEDTALYYCARRDSSA-----------
A-TGEYGAAVKDRFTISRDDSRNMLYLHMRTLKTEDSGTYYCTMDE - GTPVTRFLEWGYF
D-NTYYTDSVRGRFTISRDNARNILYLQMSSLRSEDTAMYFCTRGR-GDR----------
V-HAQYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARS - -H------------
G-TANYAQAFQGRVTITANESTSTAYMELSSLRSEDTAIYYCARDN=PT=====-===-=

=¥NGLDYWGQGTTLTVSSAKTTAPSVYPLAPV--C--G--SSVTLGCLVKGYFPEPVTLT
== --R-VWGOQGTTVTVSSASTKGPSVFPLAPS - - SKSTSGGTAALGCLVKDYFPEPVTVS

-G-DS-YWGQGTMVTVSSASTKGPSVFPLAP- - --- - SG- -TAALGCLVKDYFPEPVTVS
=SLYFDYWGQGTTLTVSSATTTAPSVYPLVPGC-SDTSG-SSVTLGCLVKGYFPEPVTVK
-YYYMAVWGRGTTVIVSSASTKGPSVFPLAP---S--A----- ALGCLVKDYFPEPVTVS

~-GDLFGYWGQGTLVTVSSAKTTAPSVYPLAP--VC--G--SSVTLGCLVKGYFPEPVTLT
-E-GFPYWGQGTTVTVSSASTKGPSVFPLAP--SS--G--GTAALGCLVKDYFPEPVTVS
LL-GSDYWGAGTLVTVSSASTKGPSVFPL-A------ G---TAALGCLVKDYFPEPVTVS

WNSGSLSSGVHTFPAVLQ-SDLYTLSSSVTVTSST - - -WPSQSITCNVAHPASSTKVDKK
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS - - - LGTQTYICNVNHKPSNTKVDKR
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS - - -LGTQTYICNVNHKPSNTKVDKR
WNYGALSSGVRTVSSVLQ-SGFYSLSSLVTVPSST - - -WPSQTVICNVAHPASKTELIKR
WNSGALTSGVHTFPAVLQSSGLYSLSSVVT-PSSSLGTQT-YICNVNHK- -P--SNTKVD
WNSGSLSSGVHTFPAVLQ-SDLYTLSSSVTVTSSTWPSQS-ITCNVAHP--A--SSTKVD
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT - YICNVNHK - -P - - SNTKVD
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS--T-QT-YICNVNHK--P--SNTKVD

A
(, CDRH3

CDRH1

IgG1 | 3HCO




IgG structural analysis: CDR and canonical structures

Canonical structures are determined by:

Light chain
Canonical
DI Structures
K1-6
L1 = g
L2 R 1
K1-6
L3 == 1.0

mmmd) Residues at key sites
mmmdp The length of the loop

Chothia et al.
classification

Heavy chain

Canonical

CDR Structures

H1 » 3
H2 » 4
H3 » NO



CDR» 1a



IgG structural analysis: CDR L1

IgG | 5KVL




IgG structural analysis: CDR L1

IgG | 5KVL

Swhk|IgG1_h
2cmr |IgG _h
4s2s|IgGl_r
3hc®|IgG1_h
5u3k|IgG _h
5kvl|IgG _h
4m1g|IgG2_
4hdi|IgG3_r

SCT--G-TGSD-VGS--YN-LV
TCRASEGIY---=----- H-WL

SCK$SQSLLYR-G-NQ-MN-YL
TCKASQNVG--=-=-=-=---- I-NV
TCRASQNIR- - -~~~ D-YL
TCRASDELS========= G-YL
TCSASSSI SRR SNYL
SCRSSQSLV--HS-N-GNT-YL



IgG structural analysis: CDR L1

IgG | 5U3K




IgG structural analysis: CDR L1

Hydrogen Bonds

ILE 290.... NTYR32
ASN 28 O..... N ARG 30

Swhk | IgG1_h SCT EGETGSDVGS==VN=
2cmr | IgG _h TCRASEGIY--------- H-

4s2s|IgGl_r SCKSSQSLEYR-G-NQ- MN

3hcO|IgG1_h TCKASQNVG---------

5u3k|IgG _h TCRASQNIR--------- o-
5kvl|IgG _h TCRASQEIS--------- G-
4m1g|IgG2_ TCSASSSIS

4hdi|IgG3_r SCRYSQSEV--HS-N-GNT-YL




IgG structural analysis: CDR L1

IgG | 5U3K —

Hydrogen Bonds

ASP310....; N ARG 100B
ASP310...., N ARG 100B
ASP310...., O TYR 100J

H3 - interaction

Swhk | IgG1_h SCT4SG=TGSD-VGS==¥YN-LV

2cmr | IgG _h TCRASEGIY--------- H-HL
4s2s|1gG1_r SCKSSQSLEVR-G-NQ-MN-YL
LR 3hcO|IgG1_h TCKASQNVG--------- I-NV
5u3k|IgG _h TCRASQNIR--------- D-YL
5kvl|IgG _h TCRASQEIS--------- G-YL

4m1g|IgG2_ TCSASSSIS===-====-- SNYL
4hdi]|I9G3_r SCRSSQSEV=-HS-N-GNT-YL



IgG structural analysis: CDR L1

IgG | 2CMR




IgG structural analysis: CDR L1

IgG | 2CMR

Hydrogen Bonds

ILE29O..... N TRP 32




IgG structural analysis: CDR L1

IgG1 | 5WHK




IgG structural analysis: CDR L1

IgG1 | 5WHK

y-turn

5whk|IgG1_h SCTJHGETGSD-VGS==¥N-=LV
2cmr | IgG _h TCRASEGIY--------- H-HL
4s2s|1gG1_r SCKSSQSLLEYR-G-NQ-MN-YL
3hcO|IgG1_h TCKASQNVG--------- I-NV
5u3k|IgG _h TCRASQNIR- - --D-YL
5kvl|IgG _h TCRASQEIS--- --G-YL
4m1g|IgG2_ TCSASSSIS--------- SNYL
4hdi]|IgG3_r SCRSSQSEV--HS-N-GNT-YL

Hydrogen Bonds

VAL 290
THR 25N

N TYR 32
O ASN 33



IgG structural analysis: CDR L1

IgG2 | 4M1G




IgG structural analysis: CDR L1

IgG2 | 4M1G

Hydrogen Bonds

SER300..... N TYR 33




IgG structural analysis: CDR L1 - superimposition

IgG1l h ISCT- SD-VGS - -LVS
m ITCRAISEGIY --------- H WLA
Su3k|IaG h ITCRASQNIR--------- D-YLN
5kvl|IgG _h ITCRASQEIS--------- G-YLG
4m1g|IgG2  ITCSASSSIS--------- SNYLH

RMSD: 4.23




CDR» L2



IgG structural analysis: CDR L2

IgG | 2CMR




IgG structural analysis: CDR L2

IgG | 2CMR

Swhk|IgGl_h APKLMI¥GDSQRPSG
2cmr|IgG _h  APKLLIYKASSLASG
4s2s|IgGl_r SPKLLIYWASTRESG
3hc@|IgGl_h APKSLISSASYRYSG
S5u3k|IgG _h SPRLLIYAASTLQTG
Skvl|IgG _h AIKRLIYAASTLDSG
4mlg|IgG2 SPKLLIYRTSNLASG
4hdi|IgG3_r SPKLLIVKVANRFSG




IgG structural analysis: CDR L2

I9G | KLV Length of the loop 50-56 [RASENESS

Swhk|IgGl_h APKLMIYGDSQRPSG
2cmr|Ig6 _h  APKLLIYKASSLASG
4s52s|1gGl_r SPKLLIYWASTRESG
3hc@|IgGl_h APKSLISSASYRYSG
S5u3k|IgG _h SPRLLIYAASTLOTG
Skvl|IgG _h AIKRLIYAASTLDSG
4mlg|IgG2 SPKLLIYRTSNLASG
4hdi|IgG3_r SPKLLIVKVANRFSG

Hydrogen Bonds

TYR49N ... .. O 53
TYR490..... N 53




IgG structural analysis: CDR L2- superimposition

cmr|IgG _h YKASS

COTIgGI_
5kvl|IgG _h YAAST

RSMD: 0.13




CDR» L3



IgG structural analysis: CDR L3

IgG | 5KVL




IgG structural analysis: CDR L3

—Sree G
7/
SER 93

LN 91
s/

V \\\3494,\

Hydrogen bonds:

GLN 91 0O...N SER 93
GLN 910...N SER 94

Swhk|IgG1i_h
2cmr | IgG _h
4s2s|IgGl r
3hcO|IgG1_h
Su3k|IgG _h
Skvl|IgG _h
4mig|IgG2_

4hdi|IgG3_r

CASYAGESG®1 YVF
CQQYSN-Y--PLTF
CQOYYT-Y--PRTF
CQQYDT-Y--PFTF
CQENYNTI-PSLSF
CLQYAS-F--PRTF
CQQGSS-I--PFTF
CSQSTH-V--PHTF

.

IgG2 | 4M1G




IgG structural analysis: CDR L3

IgG | 2CMR

Hydrogen bonds:

GLN 90 O...N SER 92
GLN 90 O...N ASN 93
GLN 90 N...O PRO 95

EUgs S-14A

!
1
I
I
I

A

Swhk|IgG1_
2cmr | IgG
4s2s|IgG1_
3hcO|IgG1_
S5u3k|IgG

5kvl|IgG

4mig|IgG2_
4hdi|IgG3_

h

_h

2
h
h
h

I

CASYRGESGH YVF
CQQYSN-Y--PLTF
CQOYYT-Y--PRTF
CQQYDT-Y--PFTF
CQENYNTI-PSLSF
CLOYAS-F--PRTF
CQQGSS-I--PFTF
CSQSTH-V--PHTF




IgG structural analysis: CDR L3

IgG | 5KVL

Hydrogen bonds:

GLN 90 O...N ALA 92
GLN 90 N...O PRO 95
SER 93 O..N ARG 96

Swhk | IgG1_h CASYAGESGEEYVF
2cmr | IgG _h CQONSN-Y--PLTF

4s2s|IgG1_r COONYT-Y--PRTF
3hcO|IgG1_h CQO¥DT-Y--PFTF
5u3k|IgG _h CQENYNTI-PSLSF
5kvl|IgG _h CLOYAS-F--PRTF
4m1g|IgG2_ CQOGSS-I--PFTF
4hdi|IgG3_r CSQSTH=M==PWTF




IgG structural analysis: CDR L3

4mlg|IgG2_ CQRGSS=I==PFTF
2cmr | IgG _h CQOYSN-Y--PLTF
Skvl|IgG _h CLOYAS=F--PRTF

y

ASN 93
TR%  |9G | 2CMR

PHES4 IgG | 5KV



IgG structural analysis: CDR L3 - superimposition

EcmrlIoG H QQ¥SN-Y——PUTFGGGT
S5kvl|IgG _h CLQYAS-F--PRTFGQG
4mlg|IgG2_  QQGSS-I--PFTFGSGT

RMSD: 0.306




CDR» Hi
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IgG structural analysis

IgG2 | 4M1G




IgG structural analysis: CDR H1

IgG2 | 4M1G

Hydrogen bonds

SER 28 O ...... N ASP 31
SER 28 O ...... O THR 30
GLY 33 0O ...... N HIS 98 -
b \; \ AsP 3t A

Interaction with H3 '

J -
4amig|Ig62_ ;. — — 2 /29

Skvl|IaG _h vy ecurres

}
TCTY v ‘ NMIRQF ¢ -
Swhi | IgGI_h :cimtimiie  PErEes Cuumt \ wo
4hdi|IQ63_r ‘o, yicrpas QT
5u3k|IgG _h ‘o A
4s2s|IgGl_r ¢, S CAAS s
3hc@|IgG1_h ;cypyuscia T YYLHUVROA -
2cmr |IgG _h (cURVECKASEDT 5 -YAISH Al ‘
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IgG1 | 3HCO




IgG structural analysis: CDR H1

IgG1 | 3HCO

Hydrogen bonds

No internal interactions

TYR33O....... N SER 99

Interaction with H3

4mlg|IgG2_ .

Skvl|IgG _h ‘yi eurer

Swhk |IgG1_h o nicr,.
4hdi|IQG3_r :cypyecanc cFl
5u3k|IgG _h ',
4s2s|IgG1l_r ;g ki acnns
3hc@|IgG1_h ;cyupuscia :
2cmr|IgG _h \sURVSCRASGDT

BB A bW T




IgG structural analysis: CDR H1

Hydrogen bonds

THR 28 O ... ASN 31N
PHE 33 O ... N ARG 99

Interaction with H3

4mlg|IgG2_ |

Skvl|IgG _h fy e s
Swhk |IgG1_h :cimpcmiue . Cerece  witmmERin, o
4hdi|IgG3_r ‘cywhEcase.cer Lo
5u3K|IGG _h ey ccenc DAl
4s52s|I1gGl_r e, TS

3hcO|IGG1_h :cypusckas - cyT YYLHUVROA -
2emr|Ig6 _h \SUKVSCRASGDT - F55 - YATSHVRQAT IgG3 | 4HDI




IgG structural analysis: CDR H1 - superimposition

4m1g|IgG2_  TVS-GFSLTD-YGVSW
4hdi|IgG3_r AAS-GFTFSN-YFMSW
3hc@|1gG1_h KAS-GYTFTT-YYLHW

RMSD: 0.356




CDR» H2
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IgG1 | SWHK




IgG structural analysis: CDR H2

IgG1 | BWHK

Hydrogen bonds
GLY 52 0O ...... N GLY 55

SER 530 ...... N GLY 56
GLY 52 N ...... O GLY 57

4m1g|I19G2_ GLEWLGVTWGG- - -G-TTYYNSALKSR
5kvl|IgG _h GLEWIGNIYYS- - -G-STNYNPSLKSR
Swhk | IgG1_h GLEWVSSIGSS- - -GGQTKYADSVKGR
4hdi|IgG3_r RLELVAVITSN- - -GDNTYYPDTVKGR
5u3k|IgG _h GLEWVGRIRRLKDGA- TGEYGAAVKDR
4s2s|19G1_r RLEWVASIS-T-G-D-NTYYTDSVRGR
3hc0|19G1_h GLEWMGWIYPG-N-V-HAQYNEKFKGR
2cnr | 1gG _h GLEWMGGIIPI -F-G- TANYAQAFQGR




IgG structural analysis: CDR H2

lgG1 | 3HCO




IgG structural analysis: CDR H2

IgG1 | 3HCO

Hydrogen bonds
TYR52 O ... N 55 ASN

ASN 55 O ...... N HIS 57

4m1g|I19G2_ GLEWLGVTWGG- - -G-TTYYNSALKSR
5kvl|IgG _h GLEWIGNIYYS- - -G-STNYNPSLKSR
swhk|19G1_h GLEWVSSIGSS- - -GGQTKYADSVKGR
4hdi|IgG3_r RLELVAVITSN- - -GDNTYYPDTVKGR
5u3k|IgG _h GLEWVGRIRRLKDGA- TGEYGAAVKDR
4s2s|19G1_r RLEWVASIS-T-G-D-NTYYTDSVRGR
3hc®|IgG1_h GLEWMGHIYPG-N-V-HAQYNEKFKGR
2cnr | 1gG _h GLEWMGGIIPI -F-G- TANYAQAFQGR




IgG structural analysis: CDR H2

IgG2 | 4M1G




IgG structural analysis: CDR H2

1gG2 | 4M1G

Hydrogen bonds
TRP52 N ... O 56 THR
TRP 52 O ...... N 55 GLY

4m1g|1gG2_ GLEWLGVTWGG- - -G- TTYYNSALKSR
5kvl|IgG _h GLEWIGNIYYS- - - G- STNYNPSLKSR
swhk|19G1_h GLEWVSSIGSS- - -GGQTKYADSVKGR
4hdi|1gG3_r RLELVAVITSN- - -GDNTYYPDTVKGR
5u3k|IgG _h GLEWVGRIRRLKDGA- TGEYGAAVKDR
4s25|1gG1_r RLEWVASIS-T-G-D-NTYYTDSVRGR
3hc®|IgG1_h GLEWMGHIYPG-N-V-HAQYNEKFKGR
2¢cmr|1gG _h GLEWMGGIIPI -F-G- TANYAQAFQGR




IgG structural analysis: CDR H2 - superimposition

4m1g|I1gG2  GLEWLGVTHGG---G-TTYYNSALKSR
3hcO|IgG1_h GLEWIGNIYYS-==G-STNYNPSLKSR

Swhk|IgG1_h GLEWVSSIGSS---GGOTKYADSVKGR
SuBkiTgGauhi GLEWVGRIRREKDGA=T GEYGAAVKDR

RMSD: 2.416




CDR» H3



IgG structural analysis: CDR H3

Torso Torso

Heavy
chain
: ; “ 100b iboc']
92 CYS t ' J T 06w
Interacting
Head with VL

i

92 CYS 104GLY

Head

Torso



IgG structural analysis: CDR H3

NoO BULGED
101 ASP
— 94
[ARG/LYS] g
Head E
“\
92 CYS 104GLY
BULGED
Torso
92 CYS 104GLY
.** 101 ASP

94 f..eo””
[ARG/LYS]

92:CYS 104GLY




IgG structural analysis: CDR H3

IgG1 | BWHK




IgG structural analysis: CDR H3

JUGLY 102
4

ASP 103

4m1lg|IgG2_ TrAMYYCAKHKAS——-—- YNGLDYWGQGTTLTVSSAK®
S5kvl|IgG _h TAVYYCANP-—- ———R-VWGQGTTVTVSSAS™
S5whk|IgG1_h TAVYYCARLA-I—- G-DS-YWGQGTMVTVSSAS”
4hdi|IgG3_r rALYYCARRDSSA- SLYFDYWGQGTTLTVSSAT"
5u3k|IgG _h 3GTYYCTMDE-GTPVTRFLEWGYF-YYYMAVWGRGTTVIVSSAS
4s2s|IgGl_r TAMYFCTRGR-GDR GDLFGYWGQGTLVTVSSAK
3hc@®|IgGl_h TAVYYCARS=—W-———————— E-GFPYWGQGTTVTVSSAS”
2cmr|IgG _h TAIYYCARDN=PT- LL-GSDYWGAGTLVTVSSAS" TYR 105 IgG1 | SWHK




IgG structural analysis: CDR H3

TRP 106 N ...... O SER 104

IgG1 | SWHK

Hydrogen bonds

\or

Conserved
4m1g|IgG2_ [AMYYCAKHKAS———————————— YNGLDYWGQGTTLTVSSAK
S5kvl|IgG _h TAVYYCANP—————————————————— R-VWGQGTTVTVSSAS®
5whk|IgG1_h TAVYYCARLA-I-———————————— G-DS-YWGQGTMVTVSSAS™
4hdi|IgG3_r TALYYCARRDSSA———————————— SLYFDYWGQGTTLTVSSAT
5u3k|IgG _h 3GTYYCTMDE-GTPVTRFLEWGYF-YYYMAVWGRGTTVIVSSAS
4s2s|IgGl_r T[AMYFCTRGR=GDR——————————= GDLFGYWGQGTLVTVSSAK™
3hc@|IgG1_h TAVYYCARSs=—W-————m——ee E-GFPYWGQGTTVTVSSAS"

2cmr|IgG _h

TALYY CARDNERE === LL-GSDYWGAGTLVTVSSAS®



™
I
o
O
@)
(7))
P
©
c
©
'©
|
=
wfd
O
S
| &
wfd
n
O
O

IgG1 | 4S2S




IgG structural analysis:

IgG1 | 4S2S

No bulged

GLY 103, T° =~

AY
ARG 102 )
/ \3 - V4 1

4m1g|IgG2_  [AMYYCAKHKAS——— ——YNGLDYWGQGTTLTVSSAK" A
5kvl|IgG _h rAVYYCANP——— ~—R-VWGQGTTVTVSSAS™ \
5whk |IgG1_h TAVYYCARLA-I-—— ~-G-DS-YWGQGTMVTVSSAS” / 7

F o~
4hdi|IgG3_r TALYYCARRDSSA SLYFDYWGQGTTLTVSSAT" ’&smm \
5u3k|IgG _h 3GTYYCTMDE-GTPVTRFLEWGYF-YYYMAVWGRGTTVIVSSAS™ {

4s2s|IgGl_r TAMYFCTRGR-GDR- —~GDLFGYWGQGTLVTVSSAK" \
3hc@®|IgG1l_h TAVYYCARS=—W-————- ——E-GFPYWGQGTTVTVSSAS” \ 1 /7
2cmr|IgG _h TAIYYCARDN-PT LL-GSDYWGAGTLVTVSSAS" i~ -




IgG structural analysis: CDR H3

Hydrogen bonds

ARG 102N....... O ASP 104 Interaction
TYR1000.....OASP 104 with L3

ASP 104

SER500...... O ASP 104

TYR 100
4m1g|IgG2_ TrAMYYCAKHKAS———————————— YNGLDYWGQGTTLTVSSAK"
S5kvl|IgG _h TAVYYCANP-————————————————— R-VWGQGTTVTVSSAS™
Swhk |IgG1_h [AVYYCARLA-I————————————— G-DS-YWGQGTMVTVSSAS”
4hdi|IgG3_r [ALYYCARRDSSA———————————— SLYFDYWGQGTTLTVSSAT"
5u3k|IgG _h 3GTYYCTMDE-GTPVTRFLEWGYF-YYYMAVWGRGTTVIVSSAS™
452s5|IgG1_r TAMYFCTRGR=GDR-—————————— GDLFGYWGQGTLVTVSSAK™
3hc@|IgG1_h [AVYYCARS=—W-——————ee e E-GFPYWGQGTTVTVSSAS"
2cmr|IgG _h [AIYYCARDN=PT—————eeeee e LL-GSDYWGAGTLVTVSSAS™

T 1gG1 | 4S2S
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1gG2 | 4M1G




IgG structural analysis: CDR H3

IgG2 | 4M1G

?
\4101

4m1lg|IgG2_ rAMYYCAKHKAS YNGLDYWGQGTTLTVSSAK
S5kvl|IgG _h TAVYYCANP-— ————R-VWGQGTTVTVSSAS™
S5whk|IgG1_h TAVYYCARLA-I—- -G-DS-YWGQGTMVTVSSAS™
4hdi|IgG3_r TALYYCARRDSSA SLYFDYWGQGTTLTVSSAT"
5u3k|IgG _h 3GTYYCTMDE-GTPVTRFLEWGYF-YYYMAVWGRGTTVIVSSAS™
4s2s|IgG1l_r TAMYFCTRGR-GDR GDLFGYWGQGTLVTVSSAK
3hc@|IgG1_h TAVYYCARS=-W-— —E-GFPYWGQGTTVTVSSAS™
2cmr|IgG _h TAIYYCARDN-PT LL-GSDYWGAGTLVTVSSAS"




IgG structural analysis: CDR H3

GLY 104

Interactions with light chain:
- HIS35N....OTYR 102 — Near L1
- TYR500....0ASN 103 — Near L2

4m1g|IgG2_ TAMYYCAKHKAS———————————— YNGLDYWGQGTTLTVSSAK"
Skvl|IgG _h TrAVYYCANP-——————————————— R-VWGQGTTVTVSSAS™
Swhk |IgG1_h [AVYYCARLA-I————————————— G-DS-YWGQGTMVTVSSAS”
4hdi|IgG3_r [ALYYCARRDSSA———————————— SLYFDYWGQGTTLTVSSAT"
5u3k|IgG _h 3GTYYCTMDE-GTPVTRFLEWGYF-YYYMAVWGRGTTVIVSSAS™
4s52s|I1gG1l_r TAMYFCTRGR-GDR——————————— GDLFGYWGQGTLVTVSSAK" o
3hc@|IgG1_h TAVYYCARS=—W-——————ee e E-GFPYWGQGTTVTVSSAS"

2cmr|IgG _h TAIYYCARDN=PT==———————ee LL-GSDYWGAGTLVTVSSAS™ lng | aM1G




IgG structural analysis: CDR H3 - superimposition

4m1g|IgG2_  CAKHKAS———————————— YNGLDYWGQGTT
Swhk|IgG1_h YYCARLA-I-——————————— G-DS-YWGQG
4s2s|IgGl_r TRGR-GDR————————— GDLFGYWGQGTLV

RMSD: 1,42




[¢G-Antigen Interaction




HIV



IlgG-Antigen interaction: HIV - HT interaction

IgG | 5U3K




IlgG-Antigen interaction: HIV - HT interaction

IgG | 5U3K

= SR

Interactions with H1:
ASN310.. NASN 671
ASN31N..OTRP 670

A
%671 /
- e




IlgG-Antigen interaction: HIV - H2 interaction

IgG | 5U3K




IlgG-Antigen interaction: HIV - H2 interaction

196 15U3K Hydrogen bonds: Salt Bridge:

LYS 52C N...O TRP 666 ARG 52A N...O ASP 674
LYS 52C N...O LEU 669 ARG 52A N...O ASP 674




IlgG-Antigen interaction: HIV - H3 interaction

IgG | 5U3K




IlgG-Antigen interaction: HIV - H3 interaction

IgG | 5U3K

Interactions with H3:
ARG 683 N..OTRP 100
ARG 683 N..OTRP 100




Vaccinia virus



lgG-Antigen interaction: Vaccinia virus - L3 interaction

19G2 | AM1G




lgG-Antigen interaction: Vaccinia virus - L3 interaction

Interactions with L3:
GLN 173 N..ILE95 0O
GLN 173 0O..ILE95N
VAL 175N..SER930

GLN 173

1gG2 | 4M1G




lgG-Antigen interaction: Vaccinia virus - H2 interaction

IgG2 | 4M1G




IgG-Antigen interaction: Vaccinia virus - H2 interaction

IgG2 | AM1G

Interactions with H2:

Gly 54 N...O Asp 115
Thr 56 N...O Asp 115
Thr 56 O...N Asp 115
Thr 56 O...N GIn 117




Conclusions




Conclusions

Comparing the amino acid sequences from many different immunoglobulins
we can observe that beta strands are conserved while loops are variable.

Five of the six CDRs usually have a small number of main chain
conformations, called canonical structures.

Following with CDRs, although they have a big amount of possible canonical
structure classes, only a few of them appear with a high prevalence in the
nature.

Although CDRs are hypervariable regions, analyzing the amino acids
sequence of the IgG we can predict what their structure/position in space will
be.



Conclusions

L2, L3 and H1 are the most conserved CDRs whereas L1 and H2 have more

variability.

Even though H3 is the most hypervariable CDR and no canonical structures
have been identified in this region, it appears to have a limited repertoire of

conformations.

CDRs are important for antigen recognition. However, we have seen that in

our case only H2 interacts with both Vaccinia and HIV.
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Multiple choice questions




Multiple choice questions

1.  Canonical structures...

a) Arelocated in the CDRs

b)  Are determined by the loop length and by the presence of certain residues at key positions
c) The two previous ones are correct

d)  Are located in both beta strands and loops

e) All the above are correct

2.  Which of the CDRs is the most hypervariable?

a) L1
b) L3
c) H2
d) H3
e) H1

3. Following SCOP classification, immunoglobulins:
a) Belong to all alpha proteins
b)  Belong to mainly beta class
c) The two previous ones are correct
d) Have four families: C2 set domain, C1 set domain, | set domain and V set domains
e) All the above are correct



Multiple choice questions

4. The beta strands from immunoglobulin domains:
a) Are not conserved in structure
b)  Are as conserved as loops in structure
c) Are less conserved than loops in structure
d) Are more conserved than loops in structure
e) Are the less conserved in sequence

5. Which of the L3 CDR canonical structures is the most common?
a) 1
b) 2
c) The two previous ones are correct
d) Allthe L3 CDR canonical structures are presented equally
e) None of the above are correct

6. CDR canonical structures can be identified by:
a) The number of residues of the loop (length)
b)  Residues at key sites
c) The two previous ones are correct
d)  The number of Arginine residues
e) All the above are correct



Multiple choice questions

7. The correct statement about the immunoglobulins is...
a) Polar residues are located in the surface
b)  Polar residues are located only around the core
c) The two previous ones are correct
d)  Hydrophobic residues are located in the surface
e) None of the above are correct

8. The correct statement about the L2 is...
a) L2 has 4 canonical structures
b) L2 has 2 canonical structures
c) The two previous ones are correct
d) L2 has 1 canonical structure
e) None of the above are correct

9. CDRs are encoded...
a) Inthe DNA regions between the V and J sites in the genome
b) In the spacing DNA between the Variable and Constant coding regions of the light chain
c) The V regions of the light chain
d) Between the D and J regions coding for the heavy chain
e) Inthe Hypervariability coding region of the Immunoglobulin light chain



Multiple choice questions

10. The correct statement about CDRs is...
a) They are important for the antigen recognition.
b)  H2 has more variability than L2 and can interact with different kinds of antigens.
c) The two previous are correct.
d)  Only H1 is involved in antigen recognition.
e) None of the above are correct.



Thank you for your attention!




