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Bioinformatics analysis for structure and function of nucleocapsid protein of
SARS-CoV-2 and its prokaryotic expression

XU Benjin, FAN Lei, DU Miao, XUAN Yan, LI Jing, LI Zhuoxi, CHEN Xiaocong, WU Huiwen, MEN Jie,
LIU Ling, YANG Yanan, TANG Wenting, KOU Yangt, YU Junxiao. Department of Medical Laboratory, Fenyang
College of Shanxi Medical University, Fenyang 032200, China

[Abstract] Objective: To expound function and replication mechanism of viral RNA of nucleocapsid (N) protein of SARS-
CoV-2 by systematic bioinformatics analysis and prokaryotic expression. Methods: Bioinformatics software such as UniProt, NetPhos
3.1, IEDB and Blast were used to systematically analyze physical and chemical properties, protein-protein interaction network, post-
translational modification and homology and phylogenetic relationship of N protein. Prokaryotic expression plasmid pET-22b-N was
constructed and the protein was expressed. Results: N protein was a basic protein composed of 419 amino acids, with a molecular
weight of 45.62 kD and an isoelectric point of 10.07, which has an RNA binding domain in N-terminal, a dimer interface in C-terminal ,
57 possible phosphorylation modification and 25 potential glycosylation modification, 15 T-cell epitopes and 11 linear B-cell epitopes,
was a hydrophilic protein without signal peptide and transmembrane helix. Irregular coil accounted for highest proportion of N protein
(54.42%) , followed by a-helix (22.20%). BtRs-B-CoV/HuB2013 and Bat coronavirus Rp/Shaanxi2011 had highest sequence identity
with N protein. Phylogenetic analysis showed that SARS-CoV-2 and bat SARS-like coronavirus YNLF_31C clustered into one branch.
After prokaryotic expression, it was found that N protein was mainly expressed in the precipitation after centrifugation of bacterial
lysate, which laid a foundation for subsequent protein purification and structural analysis. Conclusion: N protein is highly conserved
between SARS coronavirus and bat coronavirus, which provides an important basis for study of structure and function of SARS-CoV-2
N protein, and provides a basis for design of antiviral drugs targeting N protein.
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2019 4F 12 A, iR K& T el i 2 il R %1
S I B B o] I AR AR, EE AR
SV 38 25 A AIE (acute respiratory distress syn-
drome, ARDS) \Z 88 B I RE I MALT-"> . %W
S 20 20 ISR SR 3 ] B AR i s B e IR
20204FE2 H 11 B, B BT Rl a4 R
“SARS-CoV-2""'"_ i WHO 138 , #k & 2021 48 H
23 1, 2BREA 211 730 035 FlHHIL R 5 .

SARS-CoV-2 BB 1F 4% RNA % 5 , J& H AT E
RS -E R RIS R . SARS-CoV-2 & A 24K
B FF T 5 32 HE (ORF 1a 11 ORF1b) , — 75N [ 5otk
a2 T B ORST , T 4 R R IR 45 44 B - R 2 B
(S) ALERE I (E) JEE (M) BARTE(N) &
SN AR

N 25 [ /& SARS-CoV-2 il HE Z 4L AN, &2 —Ff i 4
PEFMEE A R R KRR, NEH
BB RS PE R RNA 43RBT R
FEB A B 5 0 RNA FHL il 70 N 2R
1159 75 2 R 4] RNA A1 B 98 5898 i A 5 , 26 9% 75
RNA & it B p 2 Z/E ™ . eAh , NE AR
Z 595 8 mRNA 3 S AU ], 21 20 40 M1 48 R e s
VR 0 A  40 A JEL3Y 7 R S AR
FAN M G g2 B 28>0 BRI, N3 1 AT A R 2
Ao A S R B T, E BT T R R I
s, {H H A & SARS-CoV-2 N 2 1 i
SR U= N A RN EER N

A 5EXF SARS-CoV-2 N T T RGE AW
15 B 550 B R R A% 3236,y W] N 4K 11 7E SARS-
Co V-2 JE e 15 3= 20 it rp A/ LRI 25 1 S5 aih, Ry
B )i R RO RE 25 W T e SR A TR

1 #R57EZ®

1.1 B pET-22b BRI = (147, & 1 F DNA
marker 1 H F W8 7l 5 E. coli &2 2541 (Top10
A BL21) | JFORE 2 ORI TGRSl 3 X4 A
PR F] s Xho 1 5 Nde 1 19 H NEB; 2R P 4K . IPTG .
FALEAEN I E 255 A

1.2 ik

1.2.1  FE#AK pET-22b-NFg 8 BEY) N IEP A
BN ZS AR pET-22b, ISR J5 19 Fr B, i 4 4044
5 NFED R B G 7% A6 832 25 40 i Top 10, K 500 5
) B 4 3R AR % AL B2 S AN i BL21, TPTG 5 S 26
Fik,

Fp S o A 2022 AR 38

1.2.2 NEHABFEFEIE 37 C.220 v/min K 5
11.5 h, RHLHSE 9 1 mmol/L 1Y IPTG %S ,25 °C.
160 r/min #k£E 15 3% 8 h, 10%SDS-PAGE #5175 Hif
5 BB A RIE,

1.2.3 AEAFHT A SCk A i Rk X N2 Y
PR T SRR A T A AT

1.2.4 ZJFHILXT 5 #4558 UniProt ¥ 3k
(https ://www. uniprot. org/blast/) T 25 N & H J¥ %1
AEARLRE e 8 9 12 B0 7 85 11, 43591 Clustal X2 il
MEGAT7. 031472 J351 L X FHtE AL 1 2 .

2 #HR

2.1 HfEMERR NEAREH 419N G 19F)
NIRRT N SRR . B B A S R
(Asp+Glu)364~, Hid Asp 241>, Glu 124> 5 1F i frf 42
LR (Arg+Lys+His) 64 4>, Hip Arg 294>, Lys 3119,
His 41>, & 52008 12 (10.30%) , Hik h
WRIR 22 E MR (4 h8.80%,% 1), NEHSTH
h45. 62 kD, %/ 58 10. 07,43 T3 N Cop Hy Ny
04,05, THIE R UK 43 890 L/(mol-cm) , ANFa 5 F5 5
455, 09; TEMFLZh P 40 L rh A F = 0158 30 h, 7E R
JAFF B >10 b, B 715 R 50k 52. 53, B34 2EK
AHH-0.971,

2.2 EEESSFREUN B0 45 R BN, SARS-CoV-2
N2 A LE B IR E X (] 1), AN 8 TSI A .
2.3 CEIK/BKYE BT SR KB K S 4G R
7N, D371 35 K M e 3, Score {H i —3. 5565 A220 FlI
1221 B 7K M 5, Score {H 8 2. 3225 55 /K % 5L 4l
2 FHKFRFEE(E 2) o BN SARS-CoV-2 N
HEHNFEKIEEA

*1 FEFSENEONSEREAMN
Tab. 1 Amino acid composition of SARS-CoV-2 N pro-

tein

Aminoacids Number Frequency Amino Number Frequency
(%) acids (%)
Ala(A) 37 8. 80 Leu(L) 27 6.40
Arg(R) 29 6.90 Lys(K) 31 7.40
Asn(N) 22 5.30 Met(M) 7 1.70
Asp(D) 24 5.70 Phe(F) 13 3.10
Gln(Q) 35 8.40 Pro(P) 28 6.70
Glu(E) 12 2.90 Ser(S) 37 8. 80
Gly(G) 43 10. 30 Thr(T) 32 7. 60
His(H) 4 1. 00 Tyr(Y) 11 2. 60
He(1) 14 3.30 Val(V) 8 1.90
Trp(W) 5 1.20 - - -
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2.4 INRELZASTEIN  SARS-CoV-2 NEHEA 14
RNA %5 & 45 ¥4, (2 T N K3 AS0-G175 37, %451
WAL 12/ RNA 45607 55, 73912 AS0-A55.R107,
Y109.Y111.R149 A156 fllE174. LAk, C A v P258-
A359 SF IR AEAE 1A R ARSI, AL 514 2R IR A
AR AL, 23 510 P258 . Q260-A264 V270 . F274 |
R277. G284-F286, 1.291, T296, W301 , 1304-Q306 .
A308-1320, M322, V324, G328-D341, N345, F346.
L353 Fl11357.

2.5 WEm LB 458 B, SARS-CoV-2 N
EEIA T RE R B BRI 1 57 4, e IR & R 7 a4
224>, 22 TR 5 31 A KB 2 R A a5 44 (181 3)
RV A5 B IO 3R AN 2 IR B R E0. 5 o 1
{8, B L3RRI R B R

2.6 AR

2.6.1 N-HEsL e 58 E8R NEAA
2 IETERY N-HEEARAT 53, 53501 N4T FIN269( &1 4)
2.6.2 O-fistfummim iR e s NEAA
23 MUEHE) O-B AR, 43 3124 S33 .S176 .S180.
S183. S184., S186. S187, S188. S190, S193, S194

E1l #FEFSENEBNEELSEEN
Fig.1 Transmembrane structure prediction of SARS-
CoV-2 N protein

B2 #FERENEEFEKEKESSH
Fig. 2 Hydrophobic/hydrophobic analysis of SARS-CoV-2
N protein

B3 #HERENEOBBLIENS
Fig. 3 Phosphorylation sites of SARS-CoV-2 N protein

S197. T198, S201, S202, S206, T247, T271 ., T379,
S410.S412.S413 F1T417(FE 5)

2.7 ESRREI A TCAE S AN R F W
238 3 PO N i H 70 > 2 B IR o 15 A T TE Y T
YIS 25 R R N A EE S5 (El6) .

2.8 BT AR EOR NEA A o-18E
961~(22. 20%) , ZEM1EE 66 4~ (16. 47%) , B-4% i 344>
(6.92%) , ToHL I 4 il 223 4> (54. 42%) . WL 1

(www. immune99. com) .

x2 NEBBRRLIEH RIS HEE
Tab. 2 Phosphorylation sites of N protein and corresponding

kinases

Site Score Kinase || Site  Score Kinasel|[ Site Score Kinase

S21  0.571 umnsp || S187 0.991 wunsp ||T271 0.597 DNAPK
S23  0.543 unsp ||[S188 0.997 unsp || T282 0.906 unsp
526 0.523 unsp [[S190 0.992 unsp || T296 0.687 unsp
S33  0.824 unsp |[S193 0.997 unsp || Y298 0.743 unsp
S37 0.973 unsp ||S194 0.995 unsp || S310 0.636 unsp
T49 0.532 cde2 |[S197 0.986 wunsp | T325 0.955 unsp
T57 0.676 PKC ||T198 0.856 unsp ||S327 0.555 PKA
S79 0.998 unsp || S201 0.964 wunsp ||[T332 0.544 CKI
Y87 0.512 EGFR | S202 0.879 unsp Y360 0.535 unsp
T91 0.988 unsp |[T205 0.818 PKC [T362 0.537 unsp
S105 0.996 unsp |[S206 0.995 wunsp || T366 0.511 PKC
T115 0.788 PKC |[S232 0.662 PKC |T379 0.637 DNAPK
T141 0.970 unsp || S235 0.987 unsp |T391 0.647 PKA
Y172 0.587 EGFR|[T245 0.905 PKC [ T393 0.501 cdec2
S176 0.507 cde2 ||T247 0.847 PKC || S410 0.976  unsp
S180 0.984 unsp || S250 0.990 wunsp || S412 0.956  unsp
S183 0.956 unsp ||S255 0.696 PKC || S413 0.508 cdc2
S184 0.987 unsp || T263 0.736 PKG || S416 0.852 unsp
S186 0.980 wunsp || T265 0.737 PKA || T417 0.641 DNAPK

Note: Unsp. Undetermined kinase.

El4 #FEHFSNEEN-EELER
Fig.4 N-glycosylation site of SARS-CoV-2 N protein

Es5 #FERSNELO-HEENEHE
Fig. 5 O-glycosylation site of SARS-CoV-2 N protein
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2.9 LS I SWISS-MODEL £ 4 P2
¥EMERSCAEAHITITI X, EEARE
o R R R R AT S R AR S R B 1 A
—REERY ,SARS-CoV-2 N 85 FH — 20 45 F4 At 45 5 an
K7,

2.10 Ll

2.10.1 TZHMIPLIFERA B TEDB U 25 5 &
7~ NEE AT 154 T4 ZRAL, 730 G5-S21 .
F66-N77. D81-D98 . K100-L113 ., G116-G120, K127-
D128. 1130-N140. A220-1.230. K257-T271. Y298,
H300-W301 ., A305-A336. D340, H356 il K361-K369
(8).

Ee6 #FEHRENEBESHKEN
Fig. 6 Prediction of SARS-CoV-2 N protein signal peptide

E7 #HERENEEZREETINRREEREERBEMNEREE
Fig.7 Tertiary structure prediction of SARS-CoV-2 N
protein and similarity waveform of its homologous

proteins

E8 #ERENEDTHEGERMATN
Fig. 8 Prediction of T cell epitopes of SARS-CoV-2 N pro-

tein

R R S A 2022 AE5R 38

2.10.2 BYIEHUREAL TN TEDB i 45 5 i
7N USRI 0.5, N AR A 112t B 4
57,43 5 N4-115 . F17-N48 \H59-S105 . A119-K127 .
G137-Q163. T165-D216, R226-A267. R276-K299 .
D343-D348 . D358-D402 i1 S404-S416., AR & #7453
A B fe 2w NS R bt IR R A X B R
115~D216(#19),

2.11 MHEERAMS S NEAS 6 ME G
T EAE L 439 R 70 kD BUR TEE 1A B
FERIRPEN B2 AR RIG- | 5 555 S5 540
K 1-0/B A5 5 e T PN e SR BTG R 2 2R A
WG Y AR B 3 R B 22 R RIDRS R 1Y) 2K
FRE S PO 1(&110) .

2.12 [ JEME BT UniProt P 36 F %k 5 SARS-
CoV-2 N4 P HI AU B 12 N AP, 41
9] A SARS & IR S5 7% SARS 5 IR K # PUMCO3 .
SARS & IR i FF PUMCO2. BtRs-B- & IR W5 75/

B9 #EmENEDBAMTRRLTN
Fig.9 Prediction of B cell epitopes of SARS-CoV-2 N

protein

Note: NCAP. SARS-CoV-2 nucleocapsid protein; HS71A. Heat shock
70 kD protein 1A; DDXS58. Antiviral innate immune response re-
ceptor RIG- | ; STATI. Signal transducer and activator of tran-
scription 1-alpha/beta; STAT2. Signal transducer and activator of
transcription 2; PSME3. Proteasome activator complex subunit 3;
SRPK1. SRSF protein kinase 1.

E10 #HERSNEAKN_THEERIN

Fig. 10 Binary interaction analysis of SARS-CoV-2 N

protein
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HuB2013 i 7 = M8 S0 bR 55 B WIV L Bl I e AR
B Rp/Shaanxi2011 . 8 % 7 K995 75 Rp3/2004 Wi #7 9F:
AR EEAR I 7 YNLF_31C . SARS IR 2 WH20 | Ui
W8 SR B Cp/Yunnan201 1, 8 % IR0 2 HKU3 Al
Wi 08 e R 7 279/2005., 278 LTS5 R BoR , 5
SARS-CoV-2 N £ [1 )7 1 A BLBE f5z /55 1) 4 BtRs-B-7if
R 9 FE/HuB2013 1 B 1% 56 IR 5§ 2 Rp/Shaanxi2011
(¥4 90.3%) , Hovk Jy SARS 764K L SARS 7 fk
J5 # PUMCO2 Fl1 SARS i iR 9 7 PUMCO3 (¥ Ky
89.8%) o FHAL BE f5 1K 1Y 2 W 0 5 IR 5 B HKU3
(88.8%) . WLAb, 13 2574 rh 58 2 M [A] (+ 7R ) 1)
FRIEAT 2844~ (67. 8% ) 5 M i S AL (: o) Fnk:
JEARESAL (. 2 IBRILY R 194~ (4. 5%) , ULIE 2
(www. immune99. com) o

2,13 #Efb 4y A R H MEGAT7. 0 #5114 Xt 42 4%
SARS-CoV-2 7E N 1 13 F #5 N 25 i AT 2 7 91 1
Xof A EE AR, 25 5 B, SARS-CoV-2 5 i i 9
ML RV EEARIGEE YNLF_31C 5 R It , —H RN —
SCLCEAR N 24, R HORT R LA SR RIARL A 5 FL,
SARS Je R B 15 Wi 17 3 F BB e IR 6 B WIVL RNy
— 3¢, EAF B R 20 ; i@ iR 5 BE Cp/Yunnan2011 5
i i e R B HKU3 2R — 32, B A5 4 49; BiRs-
B - 7 IR B/HuB2013 5 Wi 145 768 bR 9% # Rp/Shaanxi
2011 Bk — 3, B AR Bk 25 ; b i e R 0 7 Rp3/
2004 5 i i T AR B 279/2005 B K — 37, BAEE N
36(E11),

2,14 JFRERIB AR R EE

2.14.1 ZFHEAEMFEYIRIE  pET-22b 25 R4 EE
W 12A, K25 500 bpo 22 Nde T Xho 1 HLfi1]
FOSURDI) It FE B e B 5 M rlL K A T, 285 S J 7 R/
FFE (& 12B) .

2.14.2 HW R B EEY & PCREIE X N[
FBEHEAT Xho T 5 Nde T XUEEYI (] 13A) ; PCR Y3
N2 A g b5 7 510, H Uk R 0 7, 2% /0N IE 1
(E13B),

20 SARS-CoV
Bat SA RS-like coronavirus WIV1
SARS coronavirus PUMCO02
SARS coronavirus PUMCO03
SARS coronavirus WH20
SARS-CoV-2
Bat SA RS-like coronavirus YNLF 31C
Bat coronavirus Cp/Yunnan2011
Bat coronavirus HKU3
— BtRs- BetaCoV/HuB2013
25— Bat coronavirus Rp/Shaanxi2011
— Bat coronavirus Rp3/2004
36— Bat coronavirus 279/2005

11 FHEFRSENEOAHNRFEHLH
Fig. 11 Phylogenetic tree of SARS-CoV-2 N protein

49

2.14.3 EHFOR YIS UE LG 4 pET-22b-N
kAT BCHGE Y, A vkoRE T 45 R R, KN IE
(I 14A) o ¥4 pET-22b-N 54k Top 10 B5Z A5 41 , 78
LB FH (Amp*) | F 37 “CH; 35 12~13 h([E 14B /£

Note: A. Map of pET-22b vector; B. Electrophoretic detection of empty
vector pET-22b by restriction endonuclease digestion. 1. No di-
gestion; 2. Nde [ digestion; 3. Xho [ digestion; 4,5. Nde [
and Xho 1 digestion; M. 2-log DNA marker.

E 12 pET-22b % H il & B 1] 56 1E

Fig. 12 Detection and restriction endonuclease digestion

of pET-22b empty vector

Note: A. Detection of double restriction endonuclease digestion products
of N protein coding gene; M. 2-log DNA marker; 1. Nde I and
Xho 1 digestion products of N protein coding gene; B. Colony
PCR validation; 1~6. Colony PCR products.

E13 NEBEERBRHIEBYIREZEPCRREIE

Fig. 13 Restriction endonuclease digestion and colony PCR

validation of N protein gene fragment

Note: A. Verification of recombinant plasmid by Nde | and Xho | diges-
tion; 1. Recombinant plasmid was not digested; 2. Nde I and
Xho 1 digestion of recombinant plasmid; M. 2-log DNA marker;
B. Recombinant plasmid was transformed into competent cells,
Top10 on the left and BL21 on the right.

B 14 EHRH pET-22b-N HEFYIIRIE 534

Fig. 14 Verification and transformation of recombinant

plasmid pET-22b-N
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Note: M. Protein Marker; 1~3. Whole cell lysate, centrifugation super-
natant of whole cell lysate and centrifugation precipitation of
whole cell lysate before IPTG induction; 4~6. Whole cell lysate,
centrifugation supernatant of whole cell lysate and centrifugation
precipitation of whole cell lysate after IPTG induction; 7~9.
Whole cell lysate, centrifugation supernatant of whole cell lysate
and centrifugation precipitation of whole cell lysate before IPTG
induction; 10~12. Whole cell lysate, centrifugation supernatant
of whole cell lysate and centrifugation precipitation of whole cell
lysate after IPTG induction.

E15 NERFSFKELDN

Fig. 15 Detection of induced expression of N protein

B 55 I J5 ) FE 41 5R 5 4k BL21,37 CHi 92 13 h
(E14BH).

2.15 HEAFBFERE B2 AREE, IPTCIE S
Jei 109 SRV s ok Bl 56 Jie P VRS, &85 S s < 15 %
JENEARESELESAIEENZ(KE4ST
PKIA 1, VKB 10 = TIkiE 7). Rit—L e N A
AL, 3 X SRR A H L B3 UURETR N
H A FB TR, 25 A& 15 (R B HE) - 15
SIERNEARERETUET GkiE6.12) , HIt
PSR B RN TTTE T .

3 it

N AR {2 2 R 0 (7 2L RN 2 9 A
b, SRR, & SARS-CoV-2 I B B E , 2 5K
B HE DR 2 40285 R 1 URL R 22 LTS H IS Wk
P, SARS £ 3 ML AR N B AR S DU
SARS-CoV HoAt 25 #4 25 FH B E A 1wy (9 Uk vk A
KRR A, N B PR LR R R A 8
AR R, ST K A N AR 1Y 5 T
XTH AT REAEDE B F A B TIRA T %
DI RE AR EE RNA & HIALH]

AWFE B, SARS-CoV-2 N & 1 2 0 PE , & &
IER, A B TH 5 E LR 4 RNAZ5 67 N
B EKHEESR, fE 5K, A | Tl A&,

Fp S o A 2022 AR 38

TSR A AT R, N AR DL TSR il o
(54.42%) , 58P By 52380 — 30, AP0 25 Y
K5 R B E WL T 5%

PURERAL AT R, NEAA 154 T 4R AL
ALt B AR AL, o 115-D216 ZHAL# B
YA . ARG BoR N R FAF TR0 AR Y
R203K F1 G204R XA #3485 5, 1% A8 S 38 17 N & 1
BARER TR E PRI R TEPED . RS N A AN 2
SARS-CoV-2 ETH I & ALY 1w B0, {H H A4
PEAC AR 5 50 7 A AL e VR T 5 () SR AR AR, 5 BUW 7
SE B PURER T T B, 45280 & ok B R HE
i R, 5 — 2 AT e (5 B 2E o i, IRl
S8 W F1IE B SARS-CoV-2 N 25 V2%

e S e R a2 BUN )-8
JK )Xo B 1 BRI RN A BRI R LA LY
M) ol TR A 2 RV RN T AR T T R R O A
A Bl R A B AL . AR SE R N R
FIA 24> 1T BE Y N-H L A A8 M6 A 23 4> O-BE LAk &
Wi, A 31 22 B IR R AL B , 22 1 I TR B R 1k
&M, DL K 44 s S TR s IR AL B 1 . RAHMAN 252
X N 35 PR 2 AR A3 A w8 114) 20 il 129 1] 5 IR R
FIERIMAT T RGEMGE, & PN R BRI 1137 s5i
$250., S255. 8310, S325., S327. T141, T247 . T263.
T265.T271 I T362 17-7E 2~3 Fh B pii AR S 20 4351 Ay
S250F/P. S255F/A/P. S3101/C/N., S3251/R/A ., S327L/P
T1411/P/A . T2471/A . T2631/A . T2651/A , T2711/A #
T3621/K, I4h,$193.5194,8201,5202,T205 F1 5206
SN R A AE AN TR 3 4 3k i e 2 AR S 2R A
O-WHIELAL B 37 45 S180 J& N HE I RASTE i £ 1Y
P, HA 6 fh AR RIEC, Ll LSl Rese
M SARS-CoV-2 (A&7 FZ Y fig 1, (PR8I 4H I oK
KN B 258 A8 500K 5 SARS-CoV-2 B Y K I 3
K

N A 1138 2 N-K o 45 44 38 (N-NTD) 5 95 %5
RNAJE BB & W, 79 5 & 8 0 b & 45 o 24
FH 2 45 A0 38k B2 (0 25 5 ARG
N REN 5 0 M 7R, SARS-CoV2 NEEH & A 14
RNA 25445058, 147 T NTD A50-G175 037, 455 124>
RNA 25507 05, 5 KANG 25545 1 — 30, RN 1
() N47-A50 5% 5E HLAT &5 B8 R 06 4 L 1) S 4T 9F
T RNAZ54 48, 4 B T[R9 7 56 K 40 RNA = 2
SEMIZEA . RAHMAN 255 % 9 N 2R 14 A55S.P67T.
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D81Y . A119V  P122L.D128Y . L139F Hl D144Y 75 5
I T NTD 45 #9Fa e M, 1 E62V . D103Y L A119S,
A1528 A156S . L161F F1 P168S 7% 5 U FAAIK 1 1% 45+
FasE Mk, [FEE,E62V \P6TT D144Y F1P168S 75 14
T N&E AT F M, I AS5S. D81Y ., D103Y
A119S.A119V P122L . D128Y .L139F ,A152S . A156S
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