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VARIABLES IN ORGAN DONORS THAT AFFECT THE RECOVERY 
OF HUMAN ISLETS OF LANGERHANS
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In collagenase blend enzymes which are 

the key factors for isolation success?



1st key factor:
The role of collagenase class I

and collagenase class II
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Has the relative presence of each enzyme 

a role in the isolation success rate?



Index value: 

relative area under the curve of each peak

(area of each peak/sum of areas of all peaks)
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Class II is the most important component of a 
collagenase blend

Class I peak B (the component with higher
molecular weight) contributes to isolate 
successful islet preparations



If we consider isolations in which Liberase had
CII index values ≥50 percentile

33 out 98 were transplanted (about 1 out 3)
CII index values <50 percentile

9 out 65 were transplanted (about 1 out 7)

(χ2 test, p=0.005).
CII and CI (B) index values ≥50 percentile

15 out 36 were transplanted (about 1 out 2)
CII and CI (B) index values <50 percentile

27 out 127 were transplanted (about 1 out 5)
(χ2 test, p=0.013).



Should we really use collagenase blend

enzymes with higher as possible collagenase 

class I (peak B) and collagenase class II 

content?
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From our data:

Class II collagenase remains the most important 
component of an enzyme.

CII percentage has to be limited to 29.5-31% as well as 
CI peak B to 20-35%. 

As consequence the remaining enzyme has to be 
represented by CI peak G (≅25%).



Additional consideration:

Class II is the most important component of a 
collagenase blend.

A proper evaluation of its role in pancreas 
digestion should take in account other
variables of isolation procedures.



Total collagenase activity=collagenase activity*mg of enzyme used for the isolation
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2nd key factor: 
the role of neutral proteases
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3rd key factor: 
Enzyme stability
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Instability or unpurification?



Enzyme instability remains an

unsolved problem.



4th key factor: 
The structure of collagenase class I and II

(as consequence of previous considerations)



Isoforms or degradation products?



ColG Class I collagenases β (115 kDa) α (68 kDa)
γ (79 kDa)

ColH Class II collagenases ζ (125 kDa) δ (100 kDa)
ε (110 kDa)

Catalitic domain Bound domain?

Bond et al 1984
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Class I collagenase β (115 kDa)

COLLAGENASE β ?

Sequentied peptides are in bold

Mascot Search Results: Band A
CAB69454. ColG. Classe I. Banda A. MW calcolato:114 kDa 
 
1   IANTNSEKYD FEYLNGLSYT ELTNLIKNIK WNQINGLFNY STGSQKFFGD KNRVQAIINA 
61  LQESGRTYTA NDMKGIETFT EVLRAGFYLG YYNDGLSYLN DRNFQDKCIP AMIAIQKNPN 
121 FKLGTAVQDE VITSLGKLIG NASANAEVVN NCVPVLKQFR ENLNQYAPDY VKGTAVNELI 
181 KGIEFDFSGA AYEKDVKTMP WYGKIDPFIN ELKALGLYGN ITSATEWASD VGIYYLSKFG 
241 LYSTNRNDIV QSLEKAVDMY KYGKIAFVAM ERITWDYDGI GSNGKKVDHD KFLDDAEKHY 
301 LPKTYTFDNG TFIIRAGDKV SEEKIKRLYW ASREVKSQFH RVVGNDKALE VGNADDVLTM 
361 KIFNSPEEYK FNTNINGVST DNGGLYIEPR GTFYTYERTP QQSIFSLEEL FRHEYTHYLQ 
421 ARYLVDGLWG QGPFYEKNRL TWFDEGTAEF FAGSTRTSGV LPRKSILGYL AKDKVDHRYS 
481 LKKTLNSGYD DSDWMFYNYG FAVAHYLYEK DMPTFIKMNK AILNTDVKSY DEIIKKLSDD 
541 ANKNTEYQNH IQELVDKYQG AGLPLVSDDY LKDHGYKKAS EVYSEISKAA SLTNTSVTAE 
601 KSQYFNTFTL RGTYTGETSK GEFKDWDEMS KKLDGTLESL AKNSWSGYKT LTAYFTNYRV 
661 TSDNKVQYDV VFHGVLTDNG DISNNKAPIA KVTGPSTGAV GRNIEFSGKD SKDEDGKIVS 
721 YDWDFGDGAT SRGKNSVHAY KKAGTYNVTL KVTDDKGATA TESFTIEIKN EDTTTPITKE 
781 MEPNDDIKEA NGPIVEGVTV KGDLNGSDDA DTFYFDVKED GDVTIELPYS GSSNFTWLVY 
841 KEGDDQNHIA SGIDKNNSKV GTFKATKGRH YVFIYKHDSA SNISYSLNIK GLGNEKLKEK 
901 ENNDSSDKAT VIPNFNTTMQ GSLLGDDSRD YYSFEVKEEG EVNIELDKKD EFGVTWTLHP 
961 ESNINDRITY GQVDGNKVSN KVKLRPGKYY LLVYKYSGSG NYELRVNK 



Class II collagenase δ (100 kDa)

COLLAGENASE δ ?

Mascot Search Results : Band B

Sequentied peptides are in bold

I40805. ColH. Classe II. Banda B. MW CALCOLATO: 101 kDa

1 MKRKCLSKRL MLAITMATIF TVNSTLPIYA AVDKNNATAA VQNESKRYTV SYLKTLNYYD
61 LVDLLVKTEI ENLPDLFQYS SDAKEFYGNK TRMSFIMDEI GRRAPQYTEI DHKGIPTLVE
121 VVRAGFYLGF HNKELNEINK RSFKERVIPS ILAIQKNPNF KLGTEVQDKI VSATGLLAGN
181 ETAPPEVVNN FTPILQDCIK NIDRYALDDL KSKALFNVLA APTYDITEYL RATKEKPENT
241 PWYGKIDGFI NELKKLALYG KINDNNSWII DNGIYHIAPL GKLHSNNKIG IETLTEVMKV
301 YPYLSMQHLQ SADQIKRHYD SKDAEGNKIP LDKFKKEGKE KYCPKTYTFD DGKVIIKAGA
361 RVEEEKVKRL YWASKEVNSQ FFRVYGIDKP LEEGNPDDIL TMVIYNSPEE YKLNSVLYGY
421 DTNNGGMYIE PEGTFFTYER EAQESTYTLE ELFRHEYTHY LQGRYAVPGQ WGRTKLYDND
481 RLTWYEEGGA ELFAGSTRTS GILPRKSIVS NIHNTTRNNR YKLSDTVHSK YGASFEFYNY
541 ACMFMDYMYN KDMGILNKLN DLAKNNDVDG YDNYIRDLSS NYALNDKYQD HMQERIDNYE
601 NLTVPFVADD YLVRHAYKNP NEIYSEISEV AKLKDAKSEV KKSQYFSTFT LRGSYTGGAS
661 KGKLEDQKAM NKFIDDSLKK LDTYSWSGYK TLTAYFTNYK VDSSNRVTYD VVFHGYLPNE
721 GDSKNSLPYG KINGTYKGTE KEKIKFSSEG SFDPDGKIVS YEWDFGDGNK SNEENPEHSY
781 DKVGTYTVKL KVTDDKGESS VSTTTAEIKD LSENKLPVIY MHVPKSGALN QKVVFYGKGT
841 YDPDGSIAGY QWDFGDGSDF SSEQNPSHVY TKKGEYTVTL RVMDSSGQMS EKTMKIKITD
901 PVYPIGTEKE PNNSKETASG PIVPGIPVSG TIENTSDQDY FYFDVITPGE VKIDINKLGY
961 GGATWVVYDE NNNAVSYATD DGQNLSGKFK ADKPGRYYIH LYMFNGSYMP YRINIEGSVG
1021 R



Class I collagenase β (115 kDa) α (68 kDa) γ (79 kDa)

New isoform o degradation product?

Mascot Search Results : Band C

Sequentied peptides are in bold

CAB69454. ColG. Classe I. Banda C. MW calcolato: 106 kDa

1 IANTNSEKYD FEYLNGLSYT ELTNLIKNIK WNQINGLFNY STGSQKFFGD KNRVQAIINA
61 LQESGRTYTA NDMKGIETFT EVLRAGFYLG YYNDGLSYLN DRNFQDKCIP AMIAIQKNPN
121 FKLGTAVQDE VITSLGKLIG NASANAEVVN NCVPVLKQFR ENLNQYAPDY VKGTAVNELI
181 KGIEFDFSGA AYEKDVKTMP WYGKIDPFIN ELKALGLYGN ITSATEWASD VGIYYLSKFG
241 LYSTNRNDIV QSLEKAVDMY KYGKIAFVAM ERITWDYDGI GSNGKKVDHD KFLDDAEKHY
301 LPKTYTFDNG TFIIRAGDKV SEEKIKRLYW ASREVKSQFH RVVGNDKALE VGNADDVLTM
361 KIFNSPEEYK FNTNINGVST DNGGLYIEPR GTFYTYERTP QQSIFSLEEL FRHEYTHYLQ
421 ARYLVDGLWG QGPFYEKNRL TWFDEGTAEF FAGSTRTSGV LPRKSILGYL AKDKVDHRYS
481 LKKTLNSGYD DSDWMFYNYG FAVAHYLYEK DMPTFIKMNK AILNTDVKSY DEIIKKLSDD
541 ANKNTEYQNH IQELVDKYQG AGLPLVSDDY LKDHGYKKAS EVYSEISKAA SLTNTSVTAE
601 KSQYFNTFTL RGTYTGETSK GEFKDWDEMS KKLDGTLESL AKNSWSGYKT LTAYFTNYRV
661 TSDNKVQYDV VFHGVLTDNG DISNNKAPIA KVTGPSTGAV GRNIEFSGKD SKDEDGKIVS
721 YDWDFGDGAT SRGKNSVHAY KKAGTYNVTL KVTDDKGATA TESFTIEIKN EDTTTPITKE
781 MEPNDDIKEA NGPIVEGVTV KGDLNGSDDA DTFYFDVKED GDVTIELPYS GSSNFTWLVY
841 KEGDDQNHIA SGIDKNNSKV GTFKATKGRH YVFIYKHDSA SNISYSLNIK GLGNEKLKEK
901 ENNDSSDKAT VIPNFNTTMQ GSLLGDDSRD YYSFEVKEEG EVNIELDKKD EFGVTWTLHP
961 ESNINDRITY GQVDGNKVSN KVKLRPGKYY LLVYKYSGSG NYELRVNK



1) Improving enzymatic blend purification in order to separate 
peak B from peak G of collagenase class I.

2) Improving enzymatic blend stability in order to avoid 
degradation products. 

3) Testing the activity of each enzymatic blend component 
toward the most important collagen types present in human  
pancreas (I, IV and VI).

4) Producing each enzymatic blend component by recombinant 
technique on the bases of the new data available for 
definitive standardization of isolation.

Further studies should be aimed at:



Thank you for your attention!


