1 10 20 30 40

Human <o[D|N s[RY|TH[FL T QH|Y[D A K P|0[G R|. DD R[Y C|E S I[M|R R[R|G[T T|s[P . CK|D I
Murine < Q|D|D SR Y|TK|F L T QH|H|D A K P|K|G R|. D D R|Y C|E R M{M|K R|R|S|L T|S|P . CK|[DV
Rabbit < Q|D|DS|R Y|KH|FL TQH|Y|DAKP|F|GR|. NDR|YC|E T MMKR|R[D|L T|S|P . CK|D T
Porcine . K|D|ED|RY|TH|FL T QH[Y|DAKP|K|GR|. DGR|YC|ES I|MKOQ|RG|L T|R[P . CK|EV
Bovine-1 A Q|D|D Y|R Y|I H|F L T Q H|Y|D A K P|K|G R|. N D E|Y C|F N M|M|K N|R|R|L T|R[P . C K|D R
Bovine-2 . < Q N D A[Y|R G[F L|R K[H]¢[D]P S[P|T[G]H# . D D R[Y C|N T M[M|E R[R|N M[T|R[P . CK|D T
RNase-1 . .KESRAKKFQRQHMDSDSSPSSSSTYCNQMMRRRNMTQGRCKPYV
RNase A . .KETAAAKFERQHMDSSTSAASSSNYCNQMMKSRNLTKDRCKPYV
50 60 70 80
Human NTF|I[EGINKRRS[IK|aI[C|ENK[NGN[P|[ERE . . .. . NL[R|I[s K s|s[F o|v[T|T[c K
Murine |NTF|I|HG|NK S N|IK[AI|C|GA .|[NG|S|P[tRE. ... .NL|RMSKS[P|FOQV|T|T|CK
Rabbit |NT F|V|H G|[NK G S|I KD V|C|[EDK|NG|K|P[YGK . ... .NF|R|I|SKS|s|Fo|v|T|T|Cc K
Porcine [N T F|I|HGTRND|IK|AI|C|NDR|NG|E[P[YN.. ... .NF[R|R/SKS|P|FQ|I|T|T|C K
Bovine-1 [N T F|I|H G[N KN D|I K|A I|C|EDR|NG|Q[P[YRG . . .. .DL[R|I|s K S|E|F Q|T|T|I|C K
Bovine-2 [N T F|I[E G]n s D D[1|R A v[c]p D R[N G|E[P]y RN . . . . . G L[R|R[s]R[S]P[F g]v[T]T[c]R
RNase-l NTFVHEPLVDVQNVCF...QEKRVTCKNGQGNCYKSNSSMHITDCR
RNase A NTFVHESLADVQAVCS...QKNVACKNGQTNCYQSYSTMSITDCR
90 100 110 120
Human LHccs|pwlprclo[Y|ralracF[RINVvVVAl[cENG. . LPVH|LDlo[s]tFRRP . .
Murine HT|GGS[PRPPC|Q|Y|RIA|SAGF|RIEVVIA|[CENG. . LPVH[F|D|E[SFFSL. ..
Rabbit HV|GGS|PWPPCR|Y|RIA|TSGS|RINIVIACENG. .LPVHF|DE[SVFQQRVH
Porcine HK|GGS|NR[PPC|G|Y|RIA|/TAGF|RITIAVA[CENG. . LPVH|F|D|E[S[FIITSOQ.
Bovine-1 HK|GG S|SR|PPC[R|Y|GA|TEDS|RIVIVVGCENG. . LPVH|F|D|E[S[FITPRH.
Bovine-2 HR[G G s|p R[P P c|r[¥]rR[a]F RaN[RlVvI Vv IR[c]RD[G]. . FlPltHLEENFIPPRP.

RNase-1 LTNGSRYPNCAYRTSPKERHIIVACEGSPYVPVHFDASVEDST
RNase A ETGSSKYPNCAYKTTQANKHIIVACEGNPYVPVHFDASYV

Figure 4. Protein sequence alignment of human, murine, rabbit, porcine and bovine (Bovine-
1) angiogenins, bovine angiogenin-2 (Bovine-2), human pancreatic ribonuclease (RNase-1),
and bovine pancreatic ribonuclease (RNase A). The alignment is numbered according to
human angiogenin. Amino acids conserved in all angiogenins are boxed. The active site
residues His-13, Lys-40, and His-114 are shown in bold.



