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Abstract: FGF21-164 is a fusion protein obtained by structural modification and coupling of endogenous
FGF21. It is a candidate drug used in the treatment of glucose and lipid metabolic disorders caused by obesity. In
this study, the candidate peptide mass spectrometry information of the protein hydrolyzed by trypsin was predicted
by Skyline software and verified by high resolution mass spectrometry. The specific surrogate peptide (YLYTD-
DAQQTEAHLEIR) with the best mass response was selected after optimizing ultra-high performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS). Under ESI positive ion mode, the parent ion m/z
689.3 with 3 charge and the product ion m/z 738.4 with single charge can be monitored. After dilution by PBS, the
serum samples were denatured under 60 °C and alkylated to reduce the matrix effect, then incubated with trypsin at
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37 °C for 2 h, to obtain the surrogate peptide. The chromatographic separation was carried out on an EclipsePlus
C,; column (2.1 mmx50 mm, 1.8 um) using aqueous solution containing 0.1% formic acid (phase A) and acetoni-
trile solution containing 0.1% formic acid (phase B). Finally, the concentration of FGF21-164 fusion protein in
mouse serum was quantitatively analyzed by external standard method by monitoring the above ion pairs using
triple quadrupole mass spectrometer. This method showed a good linearity in the range of 2.50-500 pg-mL™ (r =
0.998 8), and was successfully applied to the pharmacokinetic study of FGF21-164 fusion protein in mice. This
experiment was approved by the Experimental Animal Ethics Committee of Shanghai Institute of Materia Medica,
Chinese Academy of Sciences (batch number: 20180004040450). Compared with the endogenous FGF21, the t,,, of
FGF21-164 fusion protein was prolonged from 0.5 h to 2.6 h, which is expected to prolong the therapeutic efficacy

of this protein.
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Figure 1 The total ion chromatogram of all peptides of FGF21-164 digest obtained by HR-MS (A). MRM chromatograms of 4 ion pairs

for determination of FGF21-164 by LC-MS/MS (B)

Table 1 Information of peptides generated by FGF21-164 after trypsin enzymolysis predicted by Skyline. "Selective peptide and ion pairs
using
Peptide Charge state ~ Precursor / m/z Proposed product ion / m/z
YLYTDDAQQTEAHLEIR* 2+ 1033.495 1410.697 1295.670 1224.633 1096.575
3+ 689.332* 1295.670 1224.633 1096.575 968.516* 867.468 738.426
EDGTVGGAADQSPESLLQLK 2+ 1008.000 1456.764 1399.743 1328.706 1257.669 1142.642 1014.583
3+ 672.336 1257.669 1142.642 1014.583 927.551 830.498 701.456
ALKPGVIQILGVK 2+ 668.440 1264.835 1151.751 1023.656 926.603 869.582 770.514
3+ 445.962 1023.656 926.603 869.582 770.514 657.429 529.371
SPSYAS 2+ 306.137 524.235 427.182 340.150
3+ 204.427 524.235 427.182 340.150
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Figure 2 Typical UHPLC-MRM chromatograms of FGF21-164. A: Blank plasma sample; B: Blank plasma sample spiked with FGF21-164
at LLOQ; C: Blank plasma sample spiked with FGF21-164 at ULOQ); D: Serum sample gathered at 1 h followed by intravenous administra-

tion of 22.7 mg-kg™ FGF21-164 to C57 mice (n = 4)
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Figure 3 Mean plasma concentration-time curves of FGF21-164
followed by intravenous administration of 22.7 mg-kg* FGF21-
164 to C57 mice (n=4)

Table 2 Pharmacokinetic parameters of FGF21-164 followed by
intravenous administration of 22.7 mg-kg™ FGF21-164 to C57 mouse
(n = 4). Data are given as mean (SD). “Geometric mean (SD)

Parameter FGF21-164
AUC,_"/h-ug-mL* 1040 (55.6)
AUC,," /h-pg-mL™* 949 (46.4)
t,/h 2.60 (0.335)
CL /mL-h*-kg™ 21.9 (1.22)
V, /mL-kg* 64.2 (1.78)

e

A SCHE ST T PR | 2 UHPLC-MS/IMS 2 52 &
NIV HH FGF21-164 @& 82 (1 IR, IR VRN N 41
T 254 TR PR 5 v o) T R 1 B AR B, A LA
= EE DY R AT 8 A B — AR . X TR
9630E J5 B IH N T FGF21-164 fil & 8 (A 7E /N R AR Y 1
B gL . AR, AT N R FGR21, 45
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