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Abstract: Lots of antibody drug have been successfully expressed in the prokaryotic system.
Lacking knowledge on the process mechanism of recombinant protein expression has forced
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researchers to use "trial and error" to improve soluble production, which is time and labor consuming

with low success rate. Adding different amino acids to the C-terminal of a dAb often results in

significant variation of soluble expression levels. The amino acid sequence of dAbs highly concords

with their soluble expression levels,with a consistency being 70%. Through analyzing the soluble

expression and sequence data of 65 dAbs using clustering and linear modeling, we show that certain

amino acids panel could significantly affect the soluble expression of dAbs,with the specific amino
acids composition in these panels being(S,R,N,D,Q), (G,R,C,N,S) and(R,S,G) ,respectively,

in the supernatant,pellet and total amount. In addition, polar was found a vital factor affecting the

soluble production of dAb. These results may be helpful in orthomutation.

Keywords: dAb,amino acid panel, soluble expression, clustering analysis, linear modeling
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Fig. 1 PCR amplifications of dAb gene after adding an
amino acid at the end of C—terminal

22 BASEBOTAI dAb ATAMRIEKFER

AMEMERMm

o AW ST H BENL 2 22 79 dAb 73 1 2 78 UG
dAb 1) CDR 247 Bl i | 3 1% 98 28 70 1 % B AT
FRI L5 5 BE T3 AN [R] DAL b 5 T A R 470 D 0 90 g A A A
RBURSr ¥ B[R 4% ELISA 7EAWE T IS . 5
X AT RE i, BATR A B 4 ELISA 2%, 4
& dAb 71 B b B AL R AR A, T 2R S
P b 2 16 ) I B I e DAL B T I S R
PURSS & e S AN RN A5 5 22 5 o M ORFrllE
Tk —3, RAE# ELISA W% dAb n] R E
B,

H L3 ELISA 1 A sy 152 80H A AR 1 il £k 24
AT RS T dAD R AR B, I DL AS RE
f G i O AR R T 2 — Ak P R DL AT 2,

AT 2 AT, oS — A E R 2 LIS dAD
AR PE SRR K I E AR, R TR G P(IRA
M) .C K Q i i e At oy 3, SRk &A1 ol
4.53+0.70 .4.12+0.32 .3.81+0.32 .3.78+0.22 ng/pg,
W (P<0.01) & FHEIESTFHREE 1.17£0.02
ng/pg; WA L.F MW RZERR) W(EBEmR).Y.I K
H 1 dAb #7733 P 2 08 o B AR 4 1 A 2R K, L
HFRLE R BA G 8 L (P<0.02),

23 SEBEAMS dAb TAMRIZKFEEZMEX

H1 T ELISA 3 B F (9 i b5 72 )5t HRP—Protein
A 25 dAb MTESE XS5 G, AR P& 2 (6] ) 45
IR > T Z AL A AT R R 22 57, AT e 4%
1E dAb 43 F 19 =4~ CDR #ATRENLIEE
231 RESMEPRLRAR L THEMEEZLK
FRAARREE JRREEDNRR dAb BRE 1
1R K28 S AROK 3R A BE ANTF] AR S R R )
FIME BT 66 BRI HEAT 32K, IAAS B HA W35 22

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.9 2017



FEE,F. XKWAFA T dAb —R LM 5 TRk X%

SR P, X X A o KA R R, 4y — 232 HMERBTRFY R dAb TEMEEAKK
MR AT 46 Kk, —ZUME T 1K 70% , 13 BH 403 iR 40 % Ty RARBR R RWESE 20 P AL SE R 1 4 AR XS
55 B 10T AV 1 2 TR KO- AL SEAEAE A ORI dAb A PE R KSF- I sE i, FRATT LA R R R 1Y
%2, B AR AT B AL U Ay HT, SE SR 3

dAbTT M4 (ng/ng)

0
ACDEFGHTITE KLMNTPQRS STV WY O
Eaf7S

Bl AR AR F AR B IN T AR Y 4 B RR 1Y HE 20 dAD 43, Ol MR 4F T
B2 dAb CimAMAREERENAAGRIEZE
Fig. 2 Soluble expression amount of dAb after adding different amino acid to the C—terminal
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Table 2 Clustering results based on amino acid sequences and soluble expression amounts

1 1 + 34 2 2 + 62 2 1

1

2 1 1 + 35 2 2 + 63 1 1 +
3 1 1 + 37 1 1 + 66 2 2 +
4 1 1 + 38 1 1 + 67 1 1 +
5 1 1 + 39 2 1 68 1 1 +
8 2 2 + 41 1 2 70 2 2 +
9 1 1 + 42 2 2 + 71 1 1 +
10 1 1 + 43 1 1 + 72 2 2 +
11 1 2 44 1 1 + 73 2 2 +
13 1 1 + 45 2 1 74 2 2 +
15 2 1 46 2 2 + 78 1 1 +
17 1 2 47 1 2 80 1 1 +
19 1 1 + 48 1 2 81 2 1

20 1 1 + 49 2 2 + 82 1 1 +
21 1 1 + 50 1 1 + 83 1 1 +
22 2 2 + 53 1 1 + 85 1 1 +
24 1 1 + 54 2 1 87 2 1

26 1 1 + 56 2 1 90 1 1 +
27 2 2 + 57 2 2 + 91 1 2

28 1 2 58 1 2 93 1 1 +
29 1 2 59 2 2 + 94 2 1

32 1 2 60 1 1 + Ori 2 1

o152 RRAZETH Group 1 Hl Group 2, +3& /R W I M 33k it 15 2 SE 18 5 51 P b o3 2 — 3K
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Table 3 Amino acids that have significantly affection on

soluble expression levels of dAbs
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Fig. 3 Venny diagram of factors affecting dAb soluble

expression
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