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‘Prohormone convertases (PCs) are enzymes that cleave the

prohormone precursors to produce

neuropeptides.

Neuropeptides play an important role in learning, behavior,
memory, and perception of stimuli and directly affect neural
transmission and nerve activity. Therefore, PCs are critical for

the health and well being of organis

ms.

*Seven subfamilies of PCs have been identified: PC1/PC3, PC2,
PC4, PACE4, PC5, Furin, and PC7. The subfamilies may be active
In different conditions (e.g. pH level) and organs (e.g. PC7 can be
found In the liver, brain and gastrointestinal tract).

*The study of neuropeptides is challenging because of the

complexity of the cleavage process

and neuropeptide activity.

*Our objective was to study the PC subfamilies and their
relationship using genomic and proteomic sequences and

bioinformatics tools.

Hypotheses

*The degree of conservation of the PC sequences varies with

organism, phyla and subfamily.
*The detection of the specific amino

acid positions or sequence

regions that differ among species can help to explain major and

minor differences in PC and neuropeptide activity among species.

*The conservation of PC sequences
discover and annotate this family of

among species can help
proteins in in-progress or

unavailable genomes sequencing projects.

ODbjectives and activities

*The diagram bellow describes the activities and
bioinformatic resources (databases and programs) used at
each stage of the study. We used the Biology Workbench

(workbench.sdsc.edu) for all sequen
alignments with the exception of the
Tribolium castaneum. The discovery

ce searches and
red flour beetle
of PCs In this non-

sequenced beetle genome was based on the (NCBI

(www.ncbi.nlm.nih.org) Expressed S
database and BLAST.
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Figure 1. List of species by PC subfamily flour beetle (sbjct) PC1/3 sequences
Acore = 248 bhits (634d), Expect = Se-156
Eruit Identities = 1lZ6/186 ([(67%), Positives = 1227186 (8l%), Caps =

Frame = 42

Human Mouse Rat Cow Pig Fish Frog Chicken Dog Chimp Fly Bee

Query 231 DPDIAYDVNEGDYDPFPRYEL SGMN FHGTE CGGE TAME S NNBEE CEVEWV 2

PC1/3 Yes Yes Yes Yes Yes Yes Yes No Yes Yes No Yes DF ISYD N+ D4+DF PRY+ 3 N HGTRC GE+4M A+N ECGVEHL
Shjct 49592 DPEISYDCNDEDHDPLPRYDHSEFNSHGTRCAGE VAMTADNGECGVGI
PC2 Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes
Query 291 LGLVNDREVEGE ALGVEPELVD IVTASTGPADDGE SLEAP GRLATELLET
PC4  Yes Yes Yes Yes No No Yes No Yes No No  No DG4V DR4EG ALGY  LVDIVHASTGE DDGE+++ PGRLA EAL I
Shiyct 49772 DGIVIDRIEGTALGYAYHLVD IVSASWGPNDDGETVDGP GRLAAEALRT
PACE4 Yes Partial Yes No No No Yes No Yes No No No
Query 351 T T T, T D Y WG S LV TIAV GSAS QTGRF PV GES CPA T
PC5 Yes Yes Yes Yes No No Yes Yes Yes Yes No No I+VWASGNGG+E D4+C CDGY+ 3 YTIHGSASO G FPUYGE C 471
3hijct 49952 IFVHASGHNGGNEGDNCHNCDGYLASPVYTISIGSASQEGEFPYGEECAS ]
PCY7 Yes Yes Yes No No No No No No Yes No No
_ _ Query 411 DQMIVT 416
Furin  Yes Yes Yes Yes No No Yes Yes Yes Partial Yes Yes DQMIV+
Figure 2. Partial alignment of Furin sequences Figure7. BLAST alignment of fruit fly (query)
Honevhees IVSASGPDDDGETVDGPGELATRAF IEGITEGRNGRGS IFVITASGHGGR flour bee“e (Sbth) Furin Sequences
Fruit Flw I¥SASWGPDDDGETVDGPSELASRAF IEGTTEGRGGEGSIF INASGHNGGER dcore - 249 bits [635) Expect = Te-112
Domestic Silkworm I¥SASWGPDDDGETVDGPSLLATRAF IEGVTEGRNGEGS IFVTASGHNGGE Tdentities = l12/186 (60%), Fositiwves = 138/186 (74%), Gaps = O
Dog IVSASWGPEDDGETVDGPARLAEEAFFRGVIOGRGGLGSIIFVIASGNGGR Frame = 432
Cor I¥SASTGPEDDGETVDGPAHL AEEAFFRGVIOGRGGLGIIFVITASGHNGGR
Rat IVSASWGPEDDGETVDGPARLAEEAFFRGVSOGRGELGS IFVIASGHNGGER Query 387 DPEASYDVNSHDDDPMPHYDMTD SNRHGTR CAGE VAATANNSF CAVGIAY
Mouse ITSASWGPEDDGETVDGPARL AEEAFFRGVSOSRGGLGS IFVWASGHGSR - nocas EiEI g% ch:E EHEE iREH;RFIIg SEEEEEEE gﬂ THEGEEGE ﬁq
Chinese Hamster I¥VSASWGPEDDGETVDGPARLAEEAFFRGVISOGRGGLGI IFVIASGHNGGR 1ct AT
Hurnan IVSASWGPEDDGETVDGPARLAEEAFFRGVSOGRGELGS IFVIASGHNGGER Query 447 DEDVTDAVEARSLSLE POHID TYSA SHEED DD CETVDGF GELA SEAFTE
Chimpanzee IYaASW-PEDDGE TVDGPARLAEEAFFRGYVSOGRGGLGS IFUVITLASGHGCR, D> VID +E +L +D IVSASIGP+DDGETVDGP G L+ & =
Chicken IS ASTGPEDDGETVDGPARLAEEAFFRGYVSQGRGGLGIIFVITASGIGGER ~bjct 4377 DEIVIDRIEGTALGYAYHLVD IVOASWGPNDDGETVDGE GRLAAEALRELG
African Clawed Frog I¥SASWGPEDDGETVDGPAEL AEEAF YREVTOGRGGLGI IVVIASGHNGGR ; - FIUASENEEREQDNC NED CY THE TITLS T S5 ATEEGHY TS ERCS S TL
. e Yy 4
Snail I¥SASWGPDDDGRTVDGPATLARKAFYDGITEGRGGLGS IFVHTASGHNGGR IFATASGHGE + DNCHCDGT & +TaST Sitdth  PUY EabrsTL
California Sea Hare I¥SASWGPDDDGEVVDGPSELAKEAF IEGIENGRGGEGS IFVIASGHNGES
'.'r'.'r'.'r'.'r'.'r'.'r'.'r'.'r:'.'r'.'r'.'r:_'.'r'.'r'.'r'.'r_ ol _'.'.".'.' _'.'.".'.' w '.'.".'.".'.'::'.'.".'.".'.".'.".'.".'.".'.' D'L:I.E]:E" 55? EEu'ii"ii"r 5?2

+H +V+
abjct 50132 DOMIVE: 50149

Figure 3. Partial alignment of PC1

Chimpanzee EAGYATTDLYGNCTLRHSGTSALAPEAAGYF ALALE ANLGLTURDMOHLT CO N CI us | ons

Human EAGVATTDLYGHNCTLRHSGTSAAAPEAAGVFALALE ANLGLTURDMOHL T

Do ELGVATTDLYGHNCTLRHSGTSAAAPEAAGVF ALALE ANLGLTURDMOHL T

Pig EonGvaTTDLYGHNC TLRHSGTSALLAPE A AGYFALALE ANLGLTWREDMOHLT .A C Sequences are We” Conserved Wlthln CIE
Mouse EAGYATTDLYGNCTLRHSGTSALAPEAAGYFALALE ANLDLTURDMOHL T :

Rat EAGVATTDLYGHNCTLRHSGTSAAAPEAAGYFALALE ANVDLTURDMOHL T SpPeEeCIes.

Com EAGYATTDLYGNCTLRHSGTSAALAPEAAGYFALALE ANLGLTURDMOHL T

Chicken EAGVATTDLYGNC TLRHSGTSAAAPEAAGYFALALEANLDLTWEDMOHLT .The d| ferences between Sequences from d|ffe|
Eullfroo EAGYATTDLYGNCTLRHSGTSALAPEAAGYF ALALE ANPGLTURDLOHLT : :

Marsh Frog EAGVATTDLYGNCTLRHSGTSAAAPEAAGYF ALALEANPGLTURDLQHLT vary Wlt|iL PC subfamlly.

Tunicate GAGYATTDLYGNCTLHHSGTSALAPE ARGV YALALE ANPSLTURDVOHLT :
Fruit Fly NTGVATTDLYGEC TTTHS G TS AAAPEAAGVFALALEANPQLTWRD IQHLT eThe ho Iogy between honey bee’ fruit f|y ano
Honevhes NIGYATTDLYGECTTTHSGTSAAAPEAAGYFALALE ANPOLTURD IQHLT :

Nematode ETGVATTDLYGRCTRSHSGTSAAAPEAAGYF ALALE ANPSLTURDLOHLT beetle PC seguences was hlgh.

California Sea Hare DAGYATTDLYNNC TASHSGTSALAPEAAGYF AL ALE ANENL TURDMOHL T !
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Figure 4. Furin tree Figure 5. PC1 tree
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